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The  anterior  and  upper  surfaces  of  the  liver. 
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The  posterior  and  under  surfaces  of  the  liver. 

Figure  3. 
The  right  kidney,  seen  from  behind. 

Figure  4. 

Longitudinal  section  of  the  right  kidney,  to  show  the  relations  of  the  branches  of  the  renal 
artery  and  renal  vein. 

Figure  5. 

Longitudinal  section  of  the  right  kidney.  The  vessels  are  removed  to  show  the  structure  of 
the  organ. 
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Figure  1. 
The  uterus  and  its  appendages  removed  from  the  body.    The  anterior  layers  of  the  broad 
ligaments  are  dissected  off  so  as  to  expose  the  branches  of  the  uterine  arteries. 
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The  right  testicle  and  epididymis  and  the  spermatic  cord  laid  open  to  show  the  vas  deferens 
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Posterior  view  of  the  cfecurn,  showing  the  vermiform  appendix  held  by  a  fold  of  the  peri- 
toneum to  the  back  wall  of  the  caecum  ;  also  the  termination  of  the  ileum. 
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Figure  5. 

The  caecum  viewed  from  in  front.  A  section  is  removed  from  the  bowel  to  expose  the  ileo- 
csecal  and  ileo-colic  valves,  also  the  opening  into  the  appendix  vermiformis. 

N,B. — This  and  Figure  4  are  from  a  specimen  which  was  carefully  washed,  inflated,  and 
dried.    The  natural  appearance  is  well  preserved. 
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Figure  1. 

The  abdomen  of  a  still-born  child  at  full  term,  opened  to  show  the  great  size  of  the  liver,  the 
left  lobe  of  which  extends  into  the  left  hypochondriac  region,  completely  concealing  the 
stomach.  The  peculiar  looped  condition  of  the  colon  is  also  shown  as  it  crosses  over  the 
lower  part  of  the  abdominal  cavity,  covering  the  small  intestine. 

Figure  2. 
The  liver  raised  to  show  the  shape  and  position  of  the  stomach.    (The  same  as  Figure  1.) 
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The  relations  of  the  bladder  and  uterus  six  weeks  after  birth. 

Figure  4. 

Dissection  of  the  abdomen  of  a  child  four  months  after  birth,  showing  the  condition  of  the 
large  and  the  small  intestine  at  that  period  ;  also  the  cords,  meeting  at  the  umbilicus, 
which  are  the  remains  of  the  obliterated  umbilical  vein,  the  right  and  left  hypogastric 
arteries,  and  the  urachus. 

PEATE    67. 

Dissection  of  the  abdomen  of  a  child  four  months  after  birth. 

Figure  1. 
The  coils  of  the  small  intestine  are  drawn  upward  and  the  mesentery  opened  to  show  the 
branches  of  the  superior  mesenteric  artery. 

Figure  2. 
The  small  intestines,  except  the  duodenum,  are  removed  and  the  transverse  colon  drawn 
upward  to  show  the  branches  of  the  inferior  mesenteric  artery.    The  csecuin  is  also 
drawn  outward  so  as  to  display  the  vermiform  appendix. 

Figure  3. 
The  ascending  and  transverse  portions  of  the  colon  are  removed  to  show  the  shape  of  the 
stomach  and  the  normal  relations  of  the  abdominal  organs. 

Figure  4. 
The  stomach  is  drawn  upward  to  show  the  relative  positions  of  the  pancreas,  spleen,  and 
kidneys. 

PLATE    68. 

Dissection  of  the  right  inguinal  region  in  the  male,  with  especial  reference  to  the  anatomy 

of  hernia. 

Figure  1. 

The  skin  and  the  outer  layer  of  the  superficial  fascia  are  removed  to  show  the  relations  of  the 
lymphatic  glands  above  Poupart's  ligament  and  about  the  saphenous  opening  of  the 
fascia  lata  ;  also  the  superficial  vessels  and  nerves. 
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Figure  2. 

The  lymphatic  glands  are  removed  with  the  cribriform  fascia,  and  the  testicle  is  drawn  up- 
ward to  show  plainly  the  superficial  abdominal  opening,  and  the  femoral  opening  below 
Poupart's  ligament. 

Figure  3. 

The  lower  portion  of  the  external  oblique  muscle  is  detached  and  reflected  upon  the  abdomen. 

Figure  4. 

The  lower  portions  of  the  external  and  internal  oblique  muscles  of  the  abdomen  are  detached 
and  reflected. 

PLATE    69. 
Dissection  of  the  right  inguinal  region  in  the  male,  with  especial  reference  to  the  anatomy 
of  hernia. 

Figure  1. 

The  lower  portions  of  all  the  abdominal  muscles  are  reflected  to  show  the  extra-peritoneal 
fascia,  the  relations  of  the  deep  epigastric  artery,  and  the  position  of  the  deep  abdominal 
opening. 

Figure  2. 

The  extra-peritoneal  fascia  is  divided  and  held  aside  to  show  the  fatty  tissue  in  relation  to 
the  deep  abdominal  opening.  The  peritoneal  sac  is  also  seen  prolonged  over  the  spermatic 
cord. 

Figure  3. 

The  peritoneum  is  slit  open  to  show  the  coil  of  the  ileum,  which  is  partially  reduced  to 
demonstrate  the  character  of  the  sac  in  the  ordinary  form  of  inguinal  hernia. 

Figure  4. 

The  dissection  of  the  abdominal  wall  is  extended  upward,  and  the  peritoneum  freely  divided. 
The  caput  CEecum  coli  is  drawn  forward  and  outward  so  as  to  display  the  vermiform 
appendix  (in  this  case)  descending  into  the  iliac  fossa. 

N.B. — The  dissections  shown  in  Plates  68  and  69  were  taken  from  the  body  of  a  man  who  had 
a  small  reducible  inguinal  hernia,  and  the  parts  are  shown  exactly  as  they  were  exposed. 

PLATE    7  0. 

Figure  1. 
Dissection  of  the  inguinal  region  in  the  male.    The  skin  and  superficial  fascia  are  removed 
on  the  right  side  to  show  the  cluster  of  inguinal  glands,  and  on  the  left  side  the  cribri- 
form fascia  is  removed  to  show  the  saphenous  opening. 

Figure  2. 

The  pelvic  viscera  in  a  female  aged  twenty-five  years,  showing  perfectly  normal  relations,  as 
seen  from  above. 

PLATE    71. 

Figure  1. 
View  of  the  female  pelvis  from  above,  showing  the  relations  of  the  uterus  to  the  rectum  and 
bladder  (distended) ;  also  the  normal  appearance  of  the  uterine  appendages. 

Figure  2. 
The  broad  ligaments  are  drawn  to  the  sides  of  the  pelvis  and  the  bladder  is  emptied,  to 
show  the  cavities  of  the  true  pelvis  and  the  shape  of  the  uterus.    (Same  pelvis  as  Figure  1.) 


LIST  OF  ILLUSTRATIONS   TO   VOLUME  II. 


IX 


PLATE    72. 

Figure  1. 

View  of  a  female  pelvis  from  behind.    The  sacrum  is  removed  to  show  the  relations  of  the 
uterus  and  its  appendages. 

Figure  2. 

View  of  a  female  pelvis  from  in  front,  to  show  the  relations  of  the  uterus  and  its  appendages 
to  the  external  iliac  vessels. 

Figure  3. 

Antero-posterior  vertical  section  of  a  female  pelvis,  showing  the  normal  relations  of  the  vis- 
cera in  situ,  and  the  reflections  of  the  peritoneum. 

N.B.— This  and  the  four  figures  on  Plate  73  were  taken  in  succession  from  the  same  subject, 
aged  twenty-seven  years. 

PLATE    73. 

Figure  1. 

Vertical  median  section  of  female  pelvis,  showing  the  relations  of  the  bladder,  vagina,  and 
rectum  (all  partially  distended). 

Figure  2. 

Vertical  section  of  female  pelvis.    The  rectum  and  vagina  opened,  the  bladder  and  urethra 
distended.    The  position  of  the  os  uteri  is  shown  in  its  proper  relations. 

Figure  3. 
Vertical  section  of  female  pelvis,  with  section  of  the  uterus,  showing  its  cavity. 

Figure  4. 
Vertical  section  of  female  pelvis,  with  bladder  and  urethra  opened. 

PLATE    74. 

Figure  1. 

Vertical  section  of  the  male  pelvis,  showing  the  relative  positions  of  the  viscera  and  the  folds 
of  the  peritoneum  and  pelvic  fascia  ;  also  the  great  prostatic  plexus  of  veins. 

Figure  2. 
Vertical  section  of  the  male  pelvis,  showing  the  region  of  the  prostate  gland. 


PLATE    75. 

Figure  1. 

Antero-posterior  median  section  through  the  male  pelvis,  penis,  prostate  gland,  and  urinary 
bladder,  showing  the  relations  of  the  parts  about  the  neck  of  the  bladder  in  situ. 

Figure  2. 
Longitudinal  section  of  the  penis,  urethra,  and  bladder,  showing  the  relations  of  the  parts  as 
looked  at  from  above. 

Figure  3. 
Transverse  section  through  the  middle  of  the  penis. 
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PLATE    7  6. 

Figure  1. 
Anteroposterior  section  of  the  pelvis  with  the  viscera  removed  to  show  the  femoral  opening 
or  ring  on  the  right  side  and  the  branches  of  the  internal  iliac  artery,  and  especially  the 
usual  course  of  the  obturator  vessels  and  nerve.     (From  a  female  aged  twenty-three.) 

Figure  2. 

Transverse  section  of  the  pelvis,  to  show  the  occasional  origins  of  the  obturator  artery  from 
the  epigastric  and  their  various  relations  to  the  femoral  opening  :  of  importance  in  the 
operation  for  femoral  hernia.    (From  a  female  aged  twenty-seven.) 

Figure  3. 

The  superficial  dissection  of  the  male  perineum,  showing  the  deep  fascia  (of  Colles)  covering 
the  urethral  region,  the  fatty  tissue  occupying  the  ischio-rectal  region,  and  the  external 
sphincter  ani  muscle. 

PLATE    77. 

Figure  1. 

The  deep  perineal  fascia  is  reflected  from  the  urethral  region  to  show  the  intermuscular  tri- 
angles, the  superficial  perineal  vessels  and  nerves,  and  the  perineal  surface  of  the  trian- 
gular ligament ;  the  fat  is  also  removed  from  the  ischio-rectal  fossae,  exposing  the  levator 
ani  muscle  on  the  right  side  and  the  inferior  rectal  vessels  and  nerves  on  the  left. 

Figure  2. 

The  muscles  of  the  urethral  region  are  removed  to  show  the  relations  of  the  crura  of  the  penis 
and  the  deeper  vessels  to  the  bulb  of  the  spongy  portion  of  the  urethra,  and  the  position 
of  the  sub-urethral  glands  (of  Cowper)  in  relation  to  the  deep  layer  of  the  triangular 
ligament. 

PLATE    78. 

Figure  1. 
The  levator  ani  muscle  is  separated  from  its  insertion  and  its  lateral  attachment,  and  the  rec- 
tum (distended)  is  drawn  outward  and  aside  to  show  the  position  of  the  prostate  gland. 

Figure  2. 
The  rectum  (emptied)  dissected  from  the  recto-vesical  fascia  and  drawn  outward  to  show  the 
prostate  gland,  seminal  vesicles,  and  the  vesico-prostatic  plexus  of  veins  at  the  base  of 
the  bladder  ;  also  the  relation  of  the  peritoneum  to  the  perineum. 

PLATE    79. 

Dissection  of  the  female  perineum,  showing  the  muscles  at  the  outlet  of  the  pelvis  and  the 
superficial  branches  of  the  pudic  artery.  The  fasciae  are  carefully  removed  from  the 
buttocks  and  hips  to  display  the  distribution  of  the  branches  of  the  pudic  nerve. 

N.B.— This  and  the  succeeding  plate  were  taken  from  the  body  of  a  woman,  aged  about 
thirty-two  years,  who  died  in  an  epileptic  fit.  The  muscles  were  remarkably  firm,  well 
developed,  and  unusually  favorable  for  dissection,  as  has  invariably  been  observed  by  the 
author  to  be  the  condition  after  death  from  convulsive  diseases. 

PLATE    80. 
Figure  1. 
Dissection  of  the  female  perineum  ;  the  labia  majora  and  adjacent  muscles  are  removed  so 
as  to  expose  the  bulbs  of  the  vagina.    The  deep  perineal  fascia  is  well  shown. 


LIST  OF  ILLUSTRATIONS   TO   VOLUME  II. 


XI 


Figure  2. 
Dissection  of  the  female  perineum,  showing  especially  the  deep  muscles  peculiar  to  this 
region,  and  the  vulvo-vaginal  gland  (of  Bartholin)  on  the  right  side. 

PLATE    81. 
Figure  1. 
The  bladder  drawn  forward  and  the  vagina  backward,  after  detachment  of  the  vesico-vaginal 
fascia. 

Figure  2. 
The  vagina  dissected  from  the  rectum  and  drawn  forward,  while  the  rectum  is  drawn  back- 
ward to  demonstrate  the  relative  position  of  the  peritoneum  to  the  perineum  in  the 
female. 

PLATE    82. 

A  topographical  survey  of  the  posterior  surface  of  the  body  of  a  well-developed  adult  male, 
with  especial  reference  to  the  clinical  study  of  the  relations  of  the  thoracic  and  abdominal 
organs  ;  also  showing  the  relations  of  the  bones  to  the  surface  of  the  left  upper  extremity, 
and  the  localization  of  the  areas  of  distribution  of  the  sensory  nerves  on  the  back  of  the 
left  arm  and  forearm. 

PLATE    83. 

Figure  1. 
Back  view  of  a  natural  (ligamentous)  skeleton  of  a  European  male,  aged  thirty-eight  years. 

Figure  2. 
Dissection  of  the  muscles  of  the  back.    The  deep  fascia  is  removed,  and  the  perforating  dorsal 
arteries  and  the  internal  cutaneous  branches  of  the  dorsal  spinal  nerves  are  shown  in 
their  relative  positions. 

PLATE    8  4. 

Figure  1. 
Dissection  of  the  lumbar  region  in  a  well-developed  male.    The  erector  spinse  mass  of 
muscles  and  the  quadratus  lumborum  muscle  are  shown  on  the  left  side,  the  latter  alone 
on  the  right.    The  extra-peritoneal  fat  which  overlies  the  kidneys  and  the  ascending 
and  descending  portions  of  the  colon  is  left  in  situ. 

Figure  2. 
The  relations  of  the  kidneys  seen  from  behind,  after  removal  of  the  muscles  and  the  extra- 
peritoneal fat. 

PLATE    85. 

The  spinal  cord  and  nerves  in  position  as  they  appear  when  the  posterior  portion  of  the  skull 
and  the  lamina?  and  spinous  processes  of  the  entire  vertebral  column  are  removed.  The 
dura  mater  is  opened  and  reflected  so  as  to  expose  particularly  the  cauda  equina.  The 
dissection  also  shows  the  deep  relations  of  the  kidneys,  although  they,  as  well  as  the 
liver,  are  somewhat  lowered,  owing  to  the  body  lying  with  the  abdomen  resting  upon  a 
block. 

PLATE    86. 

The  skin  and  superficial  fascia  removed  from  the  anterior  surface  of  the  right  thigh  to  show 
the  superficial  vessels  and  nerves  upon  the  fascia  lata,  while  upon  the  left  the  anterior 
group  of  muscles  are  dissected  so  as  to  show  the  boundaries  and  contents  of  Scarpa's 
triangle  (in  the  male). 
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PLATE    87. 

Deep  dissections  of  the  anterior  of  the  thigh.    The  sartorius  muscle  is  removed  on  both 

sides  to  show  the  arrangement  of  the  aponeurotic  investment  of  the  femoral  vessels, 

called  the  canal  of  Hunter. 
N.B.— Both  thighs  are  everted  and  placed  in  the  proper  position  for  the  operation  of  ligating 

the  femoral  artery. 

PLATE    88. 
Deep  dissections  of  the  anterior  of  the  thigh.    The  rectus  and  vastus  internus  and  crureus 

muscles  on  both  sides  are  removed  to  show  the  great  profunda  femoris  artery  on  the 

right  side  and  the  perforating  arteries  on  the  left. 

PLATE    89. 
Figure  1. 
The  fascia  lata  over  the  gluteal  and  femoral  regions,  with  the  superficial  vessels  and  nerves, 
as  seen  upon  the  removal  of  the  skin  and  superficial  fascia  from  the  posterior  surface  of 
the  right  hip  and  thigh.    On  the  left,  the  deep  fascia  is  removed  to  display  the  superficial 
muscles  in  these  regions. 

Figure  2. 
Deeper  dissections  of  the  buttocks  and  thighs,  showing  the  relations  of  the  external  rotator 
muscles  of  the  thigh,  the  branches  of  the  gluteal  and  sciatic  vessels,  and  the  sciatic 
nerves ;  also  the  hamstring  muscles  and  the  relations  of  the  parts  in  the  popliteal  space. 

PLATE    9  0. 

Figure  1. 
The  skin  removed  from  the  inner  side  of  the  right  knee,  leg,  and  foot,  to  show  the  superficial 
veins  and  nerves. 

Figure  2. 
Dissection  of  the  inner  side  of  the  right  knee  with  the  leg  extended. 

Figure  3. 
Dissection  of  the  inner  side  of  the  right  knee  with  the  leg  in  the  position  of  semi-flexion. 

Figure  4. 
Dissection  of  the  inner  side  of  the  right  knee  with  the  leg  flexed  at  a  right  angle. 


PLATE    91. 

Figure  1. 
Superficial  dissection  of  the  outer  side  of  the  right  knee  with  the  leg  extended. 

Figure  2. 
Deep  dissection  of  the  outer  side  of  the  right  knee  with  the  leg  extended. 

Figure  3. 
Superficial  dissection  of  the  popliteal  space  of  the  right  lower  extremity. 

Figure  4. 
Deep  dissection  of  the  right  popliteal  space,  showing  the  branches  of  the  popliteal  artery  and 
the  relations  of  the  nerves  to  the  tendons. 

Figure  5. 
The  muscles  on  the  outer  side  of  the  right  leg  and  foot. 
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PLATE    92. 

Figure  1. 
The  muscles  on  the  front  of  the  left  leg,  and  the  relations  of  the  anterior  tibial  artery  at  the 
ankle. 

Figure  2. 
The  upper  portion  of  the  gastrocnemius  muscle  removed  to  expose  the  soleus  muscle  and  the 
long  tendon  of  the  plantaris  muscle  of  the  right  leg ;  also  the  branches  of  the  internal 
popliteal  nerve. 

Figure  3. 
Dissection  of  the  back  of  the  left  leg  and  the  popliteal  space. 

Figure  4. 

Deep  dissection  of  the  back  of  the  left  leg,  to  show  especially  the  tibialis  posticus  muscle  and 
the  peroneal  vessels. 

PLATE    93. 

Figure  1. 
Dissection  of  the  back  of  the  right  leg,  showing  especially  the  relations  of  the  superficial 
veins  and  nerves. 

Figure  2. 
Deep  dissection  of  the  sole  of  the  right  foot,  showing  the  plantar  arterial  arches. 

Figure  3. 
Deep  anterior  dissection  of  the  left  leg,  showing  the  course  of  the  anterior  tibial  vessels  and 
nerve. 

Figure  4. 
The  superficial  veins  and  nerves  on  the  outer  and  anterior  surfaces  of  the  lower  third  of  tne 
right  leg  and  on  the  dorsum  of  the  foot. 

PLATE    94. 

Figure  1. 
Superficial  dissection  of  the  plantar  region  of  the  left  foot.    The  skin  and  superficial  fascia 
of  the  sole  are  carefully  removed  to  show  the  strong  deep  plantar  fascia. 

Figure  2. 
The  plantar  fascia  removed  to  show  the  superficial  muscles. 

Figure  3. 
The  flexor  brevis  digitorum  muscle  is  removed. 

Figure  4. 
Deep  dissection  of  the  plantar  region  ;  the  vessels  and  nerves  are  removed. 

Figure  5. 
Dissection  of  the  inner  side  of  the  right  foot  and  ankle. 

Figure  6. 
Dissection  of  the  dorsum  of  the  right  foot. 

Figure  7. 
Dissection  of  the  outer  side  of  the  left  foot  and  ankle. 
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PLATE    ©5. 

Figure  1. 
The  relations  of  the  parts  as  they  appear  after  amputation  at  the  right  hip-joint,  by  the  long 
anterior  and  short  posterior  flap  method. 

Figure  2. 
Amputation  through  the  middle  of  the  right  thigh  by  the  antero-posterior  oval  flap  method, 
showing  the  proper  relations  of  the  vessels  to  the  femur  and  the  appearance  of  the 
severed  muscles  immediately  after  the  bone  has  been  sawn,  in  a  well-developed  man, 
aged  about  thirty-two  years. 

Figure  3. 
Amputation  at  the  right  knee-joint  by  the  antero-posterior  flap  method,  showing  the  relations 
of  the  severed  parts  as  they  appear  upon  completion  of  the  operation. 

Figure  4. 
Amputation  at  the  middle  of  the  right  leg,  showing  especially  the  proper  relations  of  the 
vessels. 

PLATE    96. 

Figure  1. 
The  left  knee-joint  laid  open  as  in  the  first  stage  of  amputation  at  this  joint,  showing  the 
exact  relations  of  the  parts. 

Figure  2. 
The  relations  of  the  parts  as  seen  after  completion  of  an  amputation  at  the  left  knee-joint 
by  the  antero-posterior  flap  method. 

Figure  3. 
The  relations  of  the  parts  as  seen  immediately  after  amputation  at  the  right  ankle-joint  by 
the  method  of  Pirogoff. 

Figure  4. 
The  relations  of  the  parts  as  seen  upon  removal  of  the  left  foot  at  the  medio-tarsal  joint, 
usually  called  Chopart's  operation. 

Figure  5. 
The  tarso-metatarsal  joint  of  the  right  foot  laid  open,  as  seen  in  the  first  stage  of  amputation 
at  this  joint  by  the  process  of  Lisfranc. 

Figure  6. 
The  relations  of  the  parts  on  the  completion  of  the  amputation  (of  Lisfranc)  at  the  tarso- 
metatarsal joint  of  the  right  foot,  as  in  Figure  5. 

Figure  7. 
The  incisions  for  amputation  of  the  great  toe  of  the  left  foot,  and  the  relation  of  the  plantar 
branch  of  the  dorsalis  pedis  artery  to  the  first  metatarso-phalangeal  joint. 

Figure  8. 
The  incisions  for'amputation  of  the  middle  toe  of  the  left  foot  at  its  tarso-phalangeal  joint. 

PLATE    97. 

A  topographical  survey  of  the  abdomen  of  a  well-developed  adult  female,  showing  the 
various  subdivisions  of  this  region  for  the  clinical  study  of  the  relations  of  the  organs 
and  viscera  ;  also  showing  the  relations  of  the  bones  of  the  pelvis  and  hip  to  the  surface 
on  the  right  side,  and  the  areas  of  distribution  of  the  lateral  cutaneous  nerves  on  the 
left  side. 
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REGIONAL    ANATOMY 


IN    ITS    RELATION    TO 


MEDICINE  AND   SURGERY. 


THE  KEGION  OF  THE  ABDOMEK 

In  every-day  practice  the  physician  or  surgeon  may  be  called  upon  to 
distinguish  by  palpation  or  percussion  the  condition  of  the  organs  con- 
cealed beneath  the  abdominal  parietes,  and  therefore  a  knowledge  of  the 
normal  relations  of  the  viscera  within  this  region  to  one  another  and  to 
the  surface  of  the  body  is  of  primary  importance  as  an  aid  to  diagnosis. 
As  these  relations  can  be  properly  appreciated  only  when  the  special 
anatomy  of  the  abdominal  wall  and  the  viscera  is  understood,  the  sub- 
ject will  be  here  first  treated  by  describing  these  structures  and  organs 
as  they  are  revealed  by  systematized  dissections. 

The  superficial  appearance  and  degree  of  prominence  of  the  abdomen 
vary  with  the  age  and  the  general  development  of  the  individual.  In 
young  children  the  abdomen  forms  a  marked  protuberance,  owing  to  the 
comparatively  small  size  of  the  pelvis,  so  that  the  bladder  and  the  upper 
portion  of  the  rectum  are  crowded  into  the  lower  part  of  the  abdominal 
cavity,  while  the  liver,  which  is  relatively  very  large,  often  extends  across 
the  upper  part,  completely  overlapping  the  stomach  (Plate  66,  Figs.  1 
and  2). 

In  the  well-formed  adult  male  the  surface  of  the  abdomen  is  irregular, 
Vol.  ii.— i  1 
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the  depressions  corresponding  to  the  tendinous  intersections  being  strongly 
contrasted  with  the  bulging  of  the  fleshy  parts  of  the  muscles  (Vol.  I., 
Plate  27) .  The  most  conspicuous  of  the  surface-depressions  are  the  median 
furrow,  which  extends  from  the  ensiform  cartilage  to  a  point  midway 
between  the  umbilicus  and  the  pubes,  and  the  right  and  left  lateral  furrows, 
which  curve  slightly  from  the  tenth  costal  cartilages  along  the  outer  borders 
of  the  recti  muscles.  The  median  furrow  corresponds  to  the  subjacent  linea 
alba,  and  the  lateral  furrows  to  the  linese  semilunares.  When  the  body  is 
erect,  the  recti  muscles  usually  present  two  uniform  masses  situated  between 
these  furrows ;  but  when  they  are  brought  into  action  by  bending  the  body 
forward  or  backward,  three  transverse  furrows  are  produced  on  each  side, 
the  upper  one  of  which  is  at  the  cartilage  of  the  eighth  rib,  and  the  lower 
one  at  the  umbilicus,  while  the  middle  one  appears  midway  between  them. 
They  refer  to  the  linese  transversa?  or  tendinous  intersections  in  the  recti 
muscles.  When  there  is  much  subcutaneous  fat  there  are  two  flexion-folds 
noticeable  in  the  skin,  one  at  the  umbilicus  and  the  other  two  and  a  half 
centimetres,  or  about  an  inch,  above  the  pubes.  The  latter  corresponds 
topographically  to  the  top  of  the  bladder  when  ordinarily  distended. 

The  skin  over  the  front  of  the  abdomen  is  more  adherent  to  the  sub- 
jacent parts  in  the  middle  line  than  elsewhere,  and  is  most  loosely  attached 
in  the  region  of  the  groin  on  each  side  (page  83).  Above  the  umbilicus 
the  skin  is  delicate  and  sensitive.  In  the  male  it  is  provided  with 
fine  hairs,  which  are  directed  downward  and  inward  and  are  coarser  in 
the  middle  line,  where  the  color  is  usually  darker.  In  the  female  the 
hairs  are  confined  to  the  integument  surmounting  the  pubes.  There  are 
comparatively  few  sebaceous  and  sweat  glands.  After  distention  from 
ascites,  ovarian  tumors,  or  pregnancy,  the  skin  over  the  lower  portion 
of  the  sides  and  front  of  the  abdomen  presents  white  depressed  streaks, 
called  striae  gravidarum. 

The  umbilicus,  or  navel,  is  the  cicatrix  resulting  from  the  obliteration 
of  the  umbilical  cord  at  birth,  and  consists  of  a  fibrous  ring  derived  from 
the  linea  alba  and  the  fusion  at  this  point  of  the  adjacent  skin,  fasciae,  and 
peritoneum.  The  cicatrix  is  peculiarly  different  in  the  two  sexes,  being 
shallow  and  small  in  the  male  and  deep  and  wide  in  the  female.      In 
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both  sexes  at  all  ages  it  is  stouter  in  the  lower  half,  owing  to  the  several 
cords  resulting  from  the  obliteration  of  the  hypogastric  arteries,  the  urachus, 
and  the  umbilical  vein  meeting  there  (Plate  66,  Fig.  4).  The  umbilical 
vessels  have  been  described  in  their  relation  to  the  foetal  circulation  (Vol. 
I.,  page  303).  The  urachus  is  the  tubular  prolongation  of  the  allantois 
by  which  it  communicates  with  the  bladder  in  the  foetus.  It  should  be 
remembered  that  in  the  early  stages  of  development  there  is  a  wide  gap 
in  the  middle  line  of  the  abdomen,  which  gradually  closes  in  by  the  lateral 
walls  coming  together,  and  that  the  part  last  closed  is  at  the  umbilicus. 
Congenital  umbilical  hernia  is  therefore  due  to  the  persistence  of  the 
median  gap,  through  which  a  protrusion  of  a  portion  of  the  intestine  into 
the  structures  composing  the  umbilical  cord  is  possible.  Such  a  condition 
is  rare,  but  whenever  the  cord  appears  to  be  bulky  close  to  the  abdomen 
it  should  be  carefully  dealt  with.  The  gradual  contraction  of  the  cords 
representing  the  obliterated  structures  drags  the  umbilicus  downward  and 
backward,  so  that  not  only  does  it  assume  its  characteristic  puckered 
depression,  but  if  viewed  from  the  inner  side  the  cords  appear  to  be  attached 
to  its  lower  border,  as  already  described.  In  consequence  of  the  weaker 
construction  of  the  upper  half  of  the  umbilicus  and  the  normal  divergence 
of  the  recti  muscles  in  the  upper  portion  of  the  linea  alba,  there  is  less 
anatomical  obstacle  to  the  occurrence  of  hernise  in  this  locality.  In  infan- 
tile umbilical  hernia  the  protrusion  occurs  in  consequence  of  the  cicatrix 
resulting  from  the  occlusion  of  the  cord  being  weak  and  yielding  after 
birth,  so  that  the  intestine  may  find  its  way  into  a  pocket  above  the 
cords  and  be  merely  covered  with  the  peritoneum,  subperitoneal  fat,  extra- 
peritoneal fascia,  and  the  skin.  Umbilical  hernia  in  the  adult  should  be 
more  properly  designated  median  ventral  hernia,  as  from  the  nature  of  the 
cicatrix  it  cannot  take  place  exactly  at  the  umbilicus,  but  must  occur 
through  the  linea  alba  above  it.  Occasionally  congenital  fistula?  exist  at  the 
umbilicus.  If  urine  escapes,  it  is  owing  to  the  urachus  not  having  closed. 
If  faeces  are  discharged,  the  cause  is  the  persistence  of  the  vitello-intestinal 
duct,  which  connects  the  rudimentary  intestine  with  the  yolk-sac  in  the 
foetus.  Such  a  persistent  duct  is  called  the  diverticulum  of  Meckel,  and  it 
usually  arises  from  the  ileum.     The  position  of  the  umbilicus  in  the  adult 
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when  standing  erect  will  be  found  to  be  about  opposite  the  disk  between 
the  bodies  of  the  third  and  fourth  lumbar  vertebrae,  or  the  tip  of  the  spine 
of  the  third  lumbar  vertebra  behind.  It  varies  somewhat  in  proportion 
to  the  obesity  or  laxity  of  the  abdominal  wall.  It  is  always  below  the 
centre  of  the  middle  line  extending  from  the  ensiform  cartilage  to  the 
pubes.  At  the  age  of  two  years  the  umbilicus  occupies  the  exact  mid- 
point of  the  body  as  measured  from  head  to  foot;  earlier  than  this  it 
is  below  the  centre,  and  in  later  life  it  is  above  it.  As  it  is  one  of  the 
chief  features  of  reference  in  this  region,  it  is  well  to  note  that  in  either 
sex  it  is  situated  about  two  centimetres,  or  three-quarters  of  an  inch,  above 
a  line  drawn  across  the  abdomen  between  the  highest  points  of  the  crests 
of  the  ilia. 

The  landmarks  of  the  abdomen,  besides  the  umbilicus,  are  the  promi- 
nences of  the  skeleton  which  can  be  felt  through  the  skin.  The  ensiform 
cartilage  is  deeply  placed  in  the  hollow  between  the  cartilages  of  the 
seventh  ribs.  This  hollow  is  always  present,  and  is  the  so-called  "pit 
of  the  stomach,"  or  scrobiculus  cordis  of  the  ancients.  The  tip  of  the 
ensiform  cartilage  is  about  on  a  level  with  the  spine  of  the  tenth  dorsal 
vertebra,  and  indicates  the  upper  limit  of  the  abdominal  cavity.  From 
the  ensiform  cartilage  downward  and  outward  on  each  side  the  cartilages 
of  the  successive  ribs  which  join  the  seventh  can  be  easily  recognized. 
In  a  thin  person,  during  inspiration  the  digitations  of  the  serratus  magnus 
and  external  oblique  muscles  can  be  seen  at  the  sides  over  the  lower  rib. 
The  abdomen  is  narrowest  below  the  tenth  rib,  where  it  is  commonly 
called  the  waist.  The  anterior  superior  spinous  processes  of  the  ilia  are 
subcutaneous  and  easily  recognizable.  The  spinous  processes  of  the  pubic 
bones  are  also  conspicuous  in  thin  persons,  but  when  there  is  much  fat 
they  are  hidden,  especially  in  the  female,  and  can  be  reliably  felt  only  by 
abducting  the  thigh  of  the  side  in  question  and  thus  rendering  promi- 
nent the  tendon  of  the  adductor  longus  muscle,  which  is  attached  imme- 
diately below  the  pubic  spine  (Plate  87,  No.  34). 

For  the  purpose  of  conveying  an  accurate  impression  as  to  the  loca- 
tion of  the  organs  within  the  abdomen,  it  has  long  been  the  custom  to 
map   out    carefully   the   anterior   abdominal   wall    into   nine   sub-regions 
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(Plate  97),  by  drawing  two  transverse  lines,  one  between  the  cartilages 
of  the  tenth  ribs  and  the  other  between  the  superior  iliac  spines,  and 
bisecting  them  with  two  slightly-converging  lines  drawn  from  the  carti- 
lages of  the  eighth  ribs  to  the  spines  of  the  pubes.  The  epigastric  region 
is  in  the  middle,  between  the  right  and  left  hypochondriac.  The  umbilical 
region  is  below  the  epigastric,  and  has  the  right  and  left  lumbar  on  either 
side  of  it.  Below  the  umbilical  is  the  hypogastric  region,  with  the  right 
and  left  inguinal  respectively  at  each  side.  Owing  to  the  variation  in 
the  condition  of  many  of  the  important  viscera,  the  contents  of  these 
different  divisions  can  be  only  approximately  defined.  Such  relations  as 
may  be  accepted  as  reliable  and  of  use  for  application  in  diagnosis  will 
be  considered  with  the  special  anatomy  of  the  abdominal  organs. 

In  this  connection,  however,  it  is  well  to  bear  in  mind  that  in  all 
examinations  of  this  region  the  patient  should  be  on  his  back,  with  the 
shoulders  slightly  elevated,  and  with  the  thighs  flexed,  so  that  the  ab- 
dominal wall  may  be  relaxed.  In  all  cases  where  extreme  care  is  requi- 
site to  decide  upon  any  grave  question,  the  bowels  and  bladder  should  be 
evacuated.  The  anterior  wall  of  the  abdomen  is  freely  movable,  and  the 
experienced  touch  can  usually  detect  the  outline  or  character  of  many 
of  the  structures  within.  The  anterior  wall  varies  in  thickness  in  differ- 
ent individuals,  principally  in  the  amount  of  fat  in  the  superficial  fascia. 
This  fascia  is  loose  above,  with  comparatively  little  fat,  and  continuous  with 
the  superficial  fascia  of  the  thorax ;  below  it  is  firmer,  more  fatty,  and 
continuous  with  the  same  fascia  over  the  thighs.  Dissection  shows  that 
there  are  two  layers  of  the  superficial  fascia,  the  subcutaneous  layer  con- 
taining the  greater  proportion  of  the  fat  in  its  areolae.  The  amount  of  fat 
which  accumulates  in  this  region  is  sometimes  enormous.  In  a  woman 
upon  whom  the  Csesarean  operation  was  performed  by  the  author,  it 
measured  four  and  one-half  inches.  The  superficial  vessels  and  nerves 
are  generally  close  to  the  deep  layer  of  the  superficial  fascia,  so  that 
in  incised  wounds  they  often  escape  injury.  The  deep  layer  of  the 
superficial  fascia  blends  with  the  deeper  fascia  of  the  abdomen  along 
the  middle  line  as  far  as  the  symphysis  pubis,  and  with  the  under 
portion  of  the  reflection  of  the  tendons  of  the  external  oblique  muscles 
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in  the  groins  (Poupart's  ligaments),  where  it  becomes  continuous  with 
the  fascia  lata. 

The  areolar  tissue  over  the  pubes  consists  of  several  additional  layers 
interspersed  with  coarse  fat,  and  produces  an  elevation  which  is  provided 
with  hairs  and  called  the  mons  pubis.  The  fascia  is  not  attached  in  the 
interval  between  the  pubic  symphysis  and  spine,  but  in  the  male  it  is 
destitute  of  fat,  and  the  two  layers  combine  and  are  prolonged  over  the 
spermatic  cord  into  the  scrotum,  becoming  the  dartos.  In  consequence  of 
this  provision,  urine,  when  extravasated,  may  find  its  way  to  the  wall  of 
the  abdomen,  but  will  be  prevented  from  reaching  the  thigh  by  the  barrier 
offered  by  the  attachment  of  the  deep  fascia  to  Poupart's  ligament. 

The  deep  layer  of  the  superficial  fascia  contains  elastic  fibres,  and 
corresponds  to  the  tunica  abdominalis  of  animals.  In  the  middle  line  at 
the  lower  part  of  the  linea  alba  it  sends  fibrous  prolongations  to  the  dorsum 
of  the  penis,  forming  the  suspensory  ligament  of  that  organ  (Plates  55, 
56,  68,  and  69).  It  is  of  surgical  value  to  note  that  the  deeper  layer 
of  the  fascia  which  ensheathes  the  penis  is  continuous  with  the  deep  fascia 
of  the  perineum  (Colles's  fascia).      This  is  further  explained  on  page  163. 

The  superficial  arteries  of  the  abdomen  are  of  small  size.  They  are 
chiefly  derived  from  the  superior  epigastric  branch  of  the  internal  mam- 
mary (Vol.  I.,  page  257)  and  the  branches  from  the  superficial  epigas- 
tric and  circumflex  iliac,  which  are  branches  of  the  common  femoral 
arteries  (Plates  54,  68,  and  70).  There  are  numerous  superficial  veins 
over  the  front  of  the  abdomen,  which  are  often  distinguishable  through 
the  skin.  They  are  principally  tributaries  to  the  axillary  and  internal 
saphenous  veins,  besides  communicating  freely  with  one  another  and  the 
vense  comites  of  the  deeper  arteries.  In  cases  of  interference  with  the 
passage  of  the  blood  through  the  inferior  vena  cava,  the  surface  veins 
become  varicosed.  In  this  way  a  lateral  vein  will  sometimes  be  brought 
into  relief.  It  joins  the  axillary  and  femoral  veins,  and  is  of  interest  as 
it  has  been  shown  to  be  provided  with  valves  so  arranged  that  the  blood 
in  the  veins  above  the  umbilicus  is  directed  to  the  axilla,  while  below 
the  umbilicus  it  passes  to  the  groin.  Injections,  however,  can  be  made 
to  flow  one  way  or  the  other,  so  that  the  valves  offer  little  resistance. 
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The  lymphatic  vessels  of  the  abdominal  wall  have  generally  the  direc- 
tion attributed  to  the  blood  in  the  veins  just  described.  The  supra- 
umbilical  lymphatics  pass  toward  the  glands  of  the  axilla;  the  infra- 
umbilical  lymphatics,  toward  the  inguinal  glands.  The  deeper  lymphatic 
vessels  probably  communicate  with  the  mediastinal  glands. 

Upon  dissecting  the  fascia  from  the  aponeurosis  of  the  external 
oblique  muscle,  two  rows  of  cutaneous  nerves  are  readily  exposed  (Plate 
54).  They  are  accompanied  by  minute  perforating  arteries,  which  are 
derived  from  the  epigastric,  lower  intercostal,  and  lumbar  arteries.  The 
anterior  cutaneous  nerves  emerge  on  each  side  from  the  sheaths  of  the 
recti  muscles  near  the  linese  semilunares.  Above  the  umbilicus  they  are 
branches  of  the  seventh,  eighth,  ninth,  tenth,  and  eleventh  dorsal  or 
intercostal  nerves.  The  lateral  cutaneous  nerves  emerge  at  the  sides  and 
pass  parallel  one  to  the  other  obliquely  downward  toward  the  linea  alba, 
following  a  continuation  of  the  lines  of  the  ribs  (Plate  54).  These 
nerves  are  supplied  by  the  lowest  seven  pairs  of  dorsal  and  upper  two 
pairs  of  lumbar  nerves.  It  should  be  observed  that  they  are  distributed 
to  both  the  muscles  and  the  integument  of  this  region,  thereby  contrib- 
uting to  a  very  important  practical  association.  The  protection  which  is 
afforded  to  the  viscera  by  the  ready  contraction  of  the  muscles  of  the 
abdominal  wall  in  sudden  exposures  to  cold  or  contusions  is  due  to  this 
peculiar  innervation.  Furthermore,  as  the  abdominal  nerves  are  pro- 
longations of  the  nerves  which  supply  the  lower  intercostal  muscles, 
there  is  an  intimate  relation  with  the  movements  of  respiration.  Too 
exact  an  impression  cannot  be  had  of  the  origin  and  course  of  these 
nerves,  as  inferences  may  be  drawn  from  them  which  will  serve  to  eluci- 
date many  of  the  complex  problems  pertaining  to  this  region  constantly 
presented  to  the  physician.  To  particularize,  the  seventh  and  eighth  lateral 
cutaneous  nerves  issue  between  the  serratus  magnus  and  external  oblique 
muscles,  while  the  ninth,  tenth,  and  eleventh  pierce  the  external  oblique 
muscle  (Plate  54),  and  each  divides  into  a  posterior  and  an  anterior  branch. 
The  lateral  cutaneous  branch  of  the  twelfth  intercostal  or  subcostal  nerve 
has  no  posterior  branch.  It  emerges  from  the  oblique  muscle  below 
the  eleventh  rib,  and  passes  behind  the  anterior  spine  of  the  ilium  to 
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supply  the  skin  of  the  contiguous  gluteal  region.  A  lateral  cutaneous 
branch  of  the  first  lumbar  nerve  follows  the  above  nerve  in  its  distri- 
bution, being  parallel  and  posterior  to  it.  By  attention  to  this  feature 
of  the  anatomy  of  the  abdominal  wall,  many  obscure  spinal  affections 
may  be  localized,  as  is  illustrated  by  the  cutaneous  symptoms  attending 
Pott's  disease,  where,  as  a  consequence  of  pressure  upon  the  nerves  at 
the  vertebral  foramina,  there  is  a  sense  of  constriction  about  the  abdo- 
men, so  that  children  suffering  with  this  affection  often  complain  of 
pain  in  the  region  of  the  navel.  The  position  of  the  caries  of  the 
spine  may  also  be  determined  by  a  careful  study  of  the  symptoms,  as 
the  cutaneous  pain  indicates  what  particular  nerve  or  nerves  are  involved. 
For  practical  purposes,  therefore,  it  should  be  remembered  that  the  skin 
over  the  epigastrium  is  supplied  by  the  sixth  and  seventh  intercostal 
nerves,  and  that  about  the  umbilicus  by  the  ninth  and  tenth  nerves, 
and  that  the  groins  receive  the  cutaneous  branches  from  the  upper 
lumbar  nerves  (the  ilio-hypogastric  and  the  ilio-inguinal  nerves,  page 
79),  which  are  close  above  Poupart's  ligament  (Plates  54  and  68,  Fig.  1). 
The  areas  of  distribution  of  the  sensory  nerves  of  the  anterior  wall 
of  the  abdomen  (Plate  97)  possess  still  greater  significance,  because  the 
spinal  nerves  from  which  they  originate  assist  in  supplying  the  abdom- 
inal viscera  through  the  communications  especially  of  the  lower  seven 
intercostal  nerves  with  the  corresponding  thoracic  sympathetic  ganglia, 
whence  are  derived  the  greater  and  lesser  splanchnic  nerves  (Vol.  I., 
page  320).  The  lumbar  sympathetic  cord  (page  78),  which  communi- 
cates with  the  lumbar  spinal  nerves,  although  situated  within  the  abdo- 
men (Plate  63,  No.  14),  more  especially  relates  to  the  pelvic  viscera. 
The  fact  that  the  gangliated  sympathetic  nerve-cord  continues  through 
the  abdomen  without  directly  supplying  the  abdominal  organs,  which,  on 
the  contrary,  receive  their  nerves  indirectly  from  the  splanchnic  nerves, 
originating  within  the  thorax,  as  above  described,  is  to  be  accounted  for 
only  by  the  evident  importance  of  the  interdependence  between  these 
regions.  There  are  many  diseases  which  illustrate  this  nerve-relation- 
ship, and  it  has  been  especially  pointed  out  that  in  acute  peritonitis  the 
abdominal  muscles  become  contracted  and  unyielding,  while  the  slightest 
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pressure  is  intolerable  to  the  surface,  and  the  inspirations  are  entirely 
thoracic,  thereby  insuring  rest  to  the  inflamed  structures. 

The  muscles  of  the  lateral  wall  of  the  abdomen  are  arranged 
in  superposed  strata,  three  on  each  side,  and  are  named  after  the  direc- 
tion of  their  fibres, — the  external  (or  descending)  oblique,  the  internal  (or 
ascending)  oblique,  and  the  transversalis.  The  aponeuroses  or  tendinous 
expansions  of  these  muscles  are  very  strong  in  front,  and  are  peculiarly 
disposed  so  as  to  form  sheaths  for  the  recti  muscles,  which  extend  on 
each  side  of  the  middle  line  from  the  sternum  to  the  pubes.  Upon 
removal  of  the  skin  and  superficial  fascia  from  the  abdominal  parietes 
the  external  oblique  muscle  is  exposed  (Plate  54,  No.  4).  It  is  the  largest 
of  the  three  layers  of  muscles,  and  arises  by  fleshy  slips  from  the  outer 
surfaces  of  the  lower  seven  ribs,  the  last  slip  being  attached  to  the  apex 
of  the  twelfth  rib.  The  upper  five  slips  interdigitate  with  the  serratus 
magnus  muscle,  and  the  three  lower  with  the  costal  origins  of  the  latis- 
simus  dorsi  muscle.  The  slip  to  the  ninth  rib  is  usually  larger  than  the 
slips  above  and  below  it,  which  diminish  in  successive  order.  The  com- 
ponent fibres  of  this  muscle  descend  with  varying  obliquity :  the  upper 
ones,  becoming  tendinous  in  a  curved  line  extending  outward  from  the 
eighth  rib  to  the  front  of  the  iliac  crest,  pass  forward  and  interlace  with 
the  corresponding  fibres  of  the  opposite  muscle  at  the  linea  alba,  while 
the  lower  ones  pass  almost  perpendicularly  from  the  lower  ribs  to  the 
anterior  part  of  the  outer  lip  of  the  crest  of  the  ilium,  where  they  are 
inserted.  The  most  posterior  fibres  of  this  muscle  constitute  a  free  border 
which  enters  into  the  formation  of  Petit's  triangle  (described  in  the  region 
of  the  back,  page  177).  The  tendinous  portion  of  the  external  oblique 
muscle  is  remarkably  well  developed  toward  the  lower  margin  of  the 
abdomen  in  the  groin,  where  great  strength  is  requisite  to  sustain  the 
pressure  of  the  viscera  from  within.  Here  the  tendon,  consisting  mainly 
of  fibres  from  the  origin  about  the  tenth  rib,  stretches  from  the  anterior 
superior  spine  of  the  ilium  to  the  spine  of  the  pubis,  forming  a  thick 
border  called  Poupart's  ligament. 

This  structure  forms  the  boundary-line  between  the  abdomen  and  the 
thigh,  and,  as  it  naturally  curves  convexly  downward  over  the  muscles, 
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PLATE   54. 


The  skin  and  superficial  fascia  removed  from  the  anterior  surface  of  the  abdomen  upon  the  right  side  to  show  the 
external  oblique  muscle  and  the  formation  of  Poupart's  ligament,  and  the  external  portion  of  the  sheath  of  the  rectus 
muscle  removed  on  the  left  side,  showiug  the  rectus  and  internal  oblique  muscles ;  also  the  superficial  dissection  of  the 
supra-pubic  and  inguinal  regions. 


1.  A  branch  of  a  lateral  cutaneous  nerve. 

2.  The  right  linea  semilunaris. 

3.  One  of  the  anterior  cutaneous  nerves  and  arteries. 

4.  The  right  external  oblique  muscle. 

5.  The  umbilicus. 

6.  The  cut  skiu  and  superficial  fascia. 

7.  One  of  the  anterior  cutaneous  nerves  and  arteries. 

8.  Poupart's  ligament. 

9.  The  right  superficial  epigastric  artery. 

10.  The  right  superficial  circumflex  iliac  artery. 

11.  The  right  superficial  pubic  artery. 

12.  The  intercolumnar  fascia. 

13.  The  upper  margin  of  the  superficial  abdominal  opening. 

14.  The  external  spermatic  or  intercolumnar  fascia. 

15.  The  inner  pillar  of  the  superficial  abdominal  opening. 

16.  The  outer  pillar  of  the  superficial  abdominal  opening. 

17.  The  right  spermatic  cord. 

18.  The  right  ilio-inguinal  nerve. 


19.  The  suspensory  ligament  of  the  penis. 

20.  The  left  superior  linea  transversa,  opposite  the  cartilage 

of  the  seventh  rib. 

21.  The  left  middle  linea  transversa,  opposite  the  cartilage 

of  the  tenth  rib. 

22.  The  expansion  of  the  aponeurosis  of  the  left  internal 

oblique  muscle  at  the  outer  border  of  the  rectus, 
forming  the  left  linea  semilunaris. 

23.  The  left  inferior  linea  transversa,  opposite  the  umbili- 

cus. 

24.  The  left  internal  oblique  muscle. 

25.  The  cut  branch  of  the  left  twelfth  intercostal  nerve. 

26.  The  position  of  the  left  deep  abdominal  opening. 

27.  The  left  ilio-hypogastric  nerve. 

28.  The  left  ilio-inguinal  nerve. 

29.  The  left  pyramidalis  muscle. 

30.  The  looped  fibres  of  the  left  cremaster  muscle. 
81.  The  left  fascia  lata. 
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vessels,  and  nerves  which  pass  from  one  region  to  the  other,  it  is  also 
known  as  the  inguinal  or  femoral  arch.  The  curved  direction  of  Poupart's 
ligament  should  be  understood  to  be  due  to  the  attachment  of  the  fascia 
lata  to  its  lower  border.  When  this  fascia  is  separated,  as  in  a  dried 
specimen,  a  very  erroneous  impression  of  the  direction  of  Poupart's  liga- 
ment is  obtained,  for  it  then  appears  to  take  a  straight  course  from  the 
iliac  spine  to  the  pubes. 

Immediately  above  Poupart's  ligament  the  aponeurosis  of  the  external 
oblique  muscle  as  it  approaches  the  pubes  separates,  in  order  to  give 
exit  to  the  spermatic  cord  in  the  male  or  to  the  round  ligament  of 
the  uterus  in  the  female,  while  the  upper  fibres  pass  to  the  symphysis 
of  the  pubes,  where  they  interlace  with  the  fibres  of  the  fellow-muscle 
from  the  opposite  side.  The  space  thus  formed,  for  the  spermatic  cord 
or  the  round  ligament,  is  called  the  superficial  abdominal  opening,  or 
ring  (Plate  54,  No.  13,  and  Plate  68,  Fig.  2,  No.  15).  It  can  be  recog- 
nized in  the  living  male  by  invaginating  the  loose  tissues  over  it  so  as 
to  pass  the  finger  beneath  the  subcutaneous  fat,  and  in  the  female  by 
feeling  for  the  insertion  of  the  tendon  of  the  adductor  longus  muscle 
while  the  thigh  is  abducted  (page  83).  The  spermatic  cord  or  the 
round  ligament  occupies  the  so-called  inguinal  canal,  which  is  rather 
a  tract  of  tissue  formed  congenitally  and  capable  of  being  distended  or 
ruptured  in  the  various  forms  of  hernia  which  occur  in  this  locality 
(page  87). 

When  the  under  surface  of  Poupart's  ligament  is  examined,  it  appears 
to  have  its  lower  edge  turned  inward  in  a  narrow  shelf-like  manner, 
and  from  this  inward  projection  the  subjacent  internal  oblique  muscle 
partially  arises.  The  tendinous  insertion  at  the  pubic  spine  is  prolonged 
outward  in  a  triangular  expansion  for  about  two  centimetres,  or  three- 
quarters  of  an  inch,  along  the  ilio-pectineal  line.  This  is  Gimbernat's 
ligament,  the  concave  outer  border  of  which  is  directed  toward  the  fem- 
oral vessels  (Plate  76,  Fig.  2,  No.  1). 

The  superficial  abdominal  opening,  which  is  formed  as  above  described, 
is  very  oblique,  and  the  margins  have  been  named  its  pillars  or  columns, 
the  outer  pillar  being  formed  by  Poupart's  ligament,  which  is  attached 
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to  the  pubic  spine,  the  inner  pillar  by  the  band  of  fibres  which  is  in- 
serted at  the  pubic  crest.  The  inner  is  much  the  weaker  of  the  two. 
If  the  dissection  of  the  superficial  fascia  over  the  inguinal  region  is 
carefully  made,  some  arciform  fibres  of  condensed  connective  tissue  will 
be  found  extending  across  the  tendon  of  the  external  oblique  muscle. 
Some  of  these  are  attached  to  the  pillars  of  the  superficial  opening,  and 
hence  are  called  the  intercolumnar  fascia  (Plate  54,  No.  14).  An  expan- 
sion from  this  delicate  tissue  can  be  traced  over  the  spermatic  cord  into 
the  scrotum,  constituting  the  external  spermatic  fascia.  The  superficial 
opening  measures,  in  the  male,  three  centimetres,  or  an  inch  and  a  quarter, 
in  length ;    in  the  female  it  is  about  half  this  size. 

Before  detaching  the  external  oblique  muscles  the  linea  alba  should 
be  examined.  It  is  here  that  the  median  fusion  of  the  tendons  of  all  the 
muscles  takes  place  above  and  below  the  umbilicus.  As  it  is  crossed  by 
few  vessels,  it  is  usually  selected  as  the  surgical  line  of  safety  for  incision 
in  most  of  the  operations  upon  the  abdominal  cavity.  The  linea  alba  is 
always  wider  above  the  umbilicus  than  it  is  below  it,  where  the  two  recti 
muscles  approach  each  other  very  closely.  Very  often  there  are  spaces 
between  the  fibres  of  the  linea  alba  through  which  fatty  nodules  from  the 
subperitoneal  tissue  may  protrude. 

The  internal  oblique  muscle  (Plate  54,  No.  24)  is  thinner  than  the 
external.  It  arises  by  fleshy  fibres  from  the  outer  half  of  the  inner  sur- 
face of  Poupart's  ligament  (page  9),  from  the  middle  lip  of  the  crest 
of  the  ilium,  and  from  the  lumbar  fascia  above  the  superior  gluteal  line. 
From  these  origins  the  fibres  radiate  as  follows :  those  from  the  lumbar 
fascia  pass  upward  to  the  two  lowest  ribs ;  the  contiguous  posterior  iliac 
fibres,  the  thickest  portion,  diverge  to  be  inserted  into  the  lower  borders  of 
the  cartilages  of  the  tenth,  ninth,  eighth,  and  seventh  ribs ;  and  the  middle 
iliac  fibres  pass  forward  to  the  border  of  the  rectus  muscle,  where  they 
become  tendinous  and  form  the  linea  semilunaris.  Along  the  upper  three- 
fourths  of  each  linea  semilunaris  they  divide  into  two  layers,  the  anterior 
of  which  passes  in  front  and  the  posterior  behind  the  rectus  muscle,  thus 
constituting  its  proper  sheath.  The  two  layers  unite  at  the  linea  alba 
and  blend  with  its  other  constituent  fibres.     The  fibres  from  the  anterior 
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portion  of  the  iliac  origin  unite  with  those  arising  from  Poupart's  liga- 
ment, and,  becoming  tendinous,  arch  forward  and  downward.  At  the 
lower  fourth  of  the  linea  semilunaris,  instead  of  splitting  as  they  do 
above,  they  continue  in  one  firm  sheet  in  front  of  the  rectus  to  the  linea 
alba.  The  most  anterior  of  the  fibres  from  Poupart's  ligament  are  in- 
separable from  the  underlying  part  of  the  transversalis  muscle,  and  are 
inserted  into  the  crest  of  the  pubic  bone,  forming  the  conjoined  tendon 
(Plate  68,  Fig.  4,  No.  9). 

The  spermatic  cord  as  it  rests  upon  the  outer  pillar  of  the  superficial 
opening  is  covered  with  a  fascia  which  is  derived  from  the  contiguous 
border  of  the  internal  oblique  muscle, — probably  at  the  time  of  the  de- 
scent of  the  testicle.  This  fascia  consists  of  alternating  loops  of  loose 
cellular  tissue  and  muscle-fibres,  called  the  cremaster,  which  are  disposed 
over  the  front  of  the  spermatic  cord,  and,  becoming  associated  with  the 
external  spermatic  fascia  (page  85),  so  that  the  lower  fibres  are  spread 
over  the  tunica  vaginalis  testis,  they  are  called  the  tunica  cremasterica. 
The  cremaster  muscle  is  supplied  with  a  special  artery  (the  cremasteric) 
(Plate  68,  Fig.  2,  No.  14)  from  the  epigastric,  and  a  nerve  from  the 
genital  branch  of  the  genito-crural  nerve  (Plate  68,  Fig.  3,  No.  7).  The 
cremaster  muscle  is  absent  in  the  female.  The  ilio-hypogastric  and  ilio- 
inguinal nerves  pierce  the  internal  oblique  muscle,  and  will  be  seen  in  the 
dissection  passing  along  the  upper  border  of  Poupart's  ligament  (Plate  68, 
Fig.  3,  No.  3).  In  order  to  detach  the  internal  oblique  muscle  without 
interfering  with  the  underlying  transversalis  muscle,  it  should  be  divided 
just  above  the  crest  of  the  ilium,  where  the  deep  circumflex  iliac  artery 
will  be  found  running  upward  and  outward  in  the  connective  tissue  over 
the  transversalis  muscle.  Upon  the  surface  of  this  muscle  are  the  ante- 
rior continuations  of  the  seventh,  eighth,  ninth,  tenth,  eleventh,  and  twelfth 
intercostal  nerves  and  the  ilio-hypogastric  and  ilio-inguinal  nerves,  with 
their  accompanying  vessels  (Plate  55). 

The  transversalis  muscle  arises  by  six  fleshy  slips  from  the  inner 
surfaces  of  the  six  lower  costal  cartilages,  interdigitating  with  the  dia- 
phragm by  a  tendinous  expansion  from  the  lumbar  fascia  in  the  back 
and  by  fleshy  and  tendinous  fibres  from  the  anterior  portion  of  the  inner 
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lip  of  the  crest  of  the  ilium.  The  latter  are  sometimes  augmented  by 
some  fibres  from  the  adjacent  part  of  Poupart's  ligament.  The  direction 
of  the  bulk  of  these  fibres  is  transversely  across  the  abdomen.  Before 
they  reach  the  semilunar  line  they  become  tendinous,  and  at  the  upper 
two-thirds  of  the  rectus  muscle  they  blend  with  the  posterior  layer  of 
the  internal  oblique,  to  be  inserted  with  it  at  the  under  surface  of  the 
linea  alba.  At  the  lower  third  the  fibres  of  the  aponeurosis  of  the  trans- 
versalis  pass  in  front  of  the  rectus,  with  the  whole  of  the  corresponding 
part  of  the  tendon  of  the  internal  oblique  (page  13).  Its  lowest  border 
is  inseparable  from  the  internal  oblique,  with  which  it  forms  the  con- 
joined tendon  and  is  inserted  into  the  pubic  crest  (Plate  68,  Fig.  4,  No. 
9).  There  is  a  small  band  of  the  tendon  of  the  transversalis  which  is  re- 
flected downward  and  outward  from  the  conjoined  tendon  and  passes  behind 
the  spermatic  cord.     This  is  known  as  the  reflected  tendon  of  Cooper. 

The  recti  muscles,  which  are  ensheathed  by  the  expansions  of  the 
tendons  of  the  lateral  abdominal  muscles  already  described,  are  situated 
in  front  of  the  abdomen,  and  separated  from  each  other  by  the  linea  alba. 
In  order  to  expose  either  of  them,  the  sheath  must  be  slit  up  and 
removed  (Plate  54),  when  the  muscle  will  be  found  to  arise  chiefly 
from  the  crest  of  the  puBes  by  a  tendon  which  is  sometimes  augmented 
by  a  band  of  fibres  from  the  symphysis.  Each  muscle  broadens  as  it 
ascends,  is  crossed  by  the  tendinous  intersections,  which  are  called  the 
linece  transversa,  and  is  attached  by  three  fleshy  slips  to  the  outer  sur- 
faces of  the  cartilages  of  the  fifth,  sixth,  and  seventh  ribs.  The  linea? 
transversa?  are  usually  three  in  number, — one  being  on  a  line  with  the 
umbilicus,  one  opposite  the  ensiform  cartilage,  and  one  intermediate 
(Plate  54).  Occasionally  there  is  also  a  tendinous  intersection  below 
the  umbilicus,  but  it  is  never  so  well  marked  as  the  others.  These 
intersections  are  considered  to  be  incomplete  repetitions  of  the  ribs  in 
the  abdominal  wall,  and  analogous  to  the  bony  abdominal  ribs  found 
in  some  of  the  lower  animals.  If  one  of  the  linea?  transversa?  is 
examined  carefully,  it  will  be  noticed  that  upon  the  under  surface 
there  are  some  muscular  fibres  which  pass  from  one  of  the  fleshy 
portions  to  another,  and  that  the  sheath  of  the  muscle  is  not  so  closely 
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adherent  behind  to  the  linese  transversa}  as  it  is  in  front.  Some  of  the 
fibres  of  the  pectoralis  major  muscle  take  origin  from  the  upper  part 
of  the  sheath  of  the  rectus  where  it  overlies  the  ribs.  The  lower  fourth 
of  the  rectus  muscle  rests  solely  upon  the  extra-peritoneal  fascia,  in  con- 
sequence of  the  entire  tendons  of  the  transversalis  and  internal  oblique 
muscles  passing  in  front  in  this  locality,  and  the  termination  of  the 
under  portion  of  the  sheath  of  the  rectus  presents  occasionally  a  cres- 
centic  border,  known  as  the  plica  semilunaris,  or  fold  of  Douglas  (Plate 
74,  Fig.  1,  No.  18).  This  fold  is  not  always  well  marked,  because  in 
some  cases  the  transversalis  continues  to  send  its  fibres  behind  the  rectus. 
The  deep  epigastric  and  superior  epigastric  arteries  respectively  ascend 
and  descend  within  the  posterior  portion  of  the  sheath  of  the  rectus 
muscle  (Plate  55,  No.  21).  The  deep  epigastric  artery  (page  75)  enters 
the  sheath  at  the  border  of  the  semilunar  fold. 

The  pyramidalis  muscle  arises  from  the  pubic  crest  in  front  of  and 
superficial  to  the  origin  of  the  rectus  muscle  (Plate  54,  No.  29).  It  is 
often  unilateral,  and  in  some  individuals  is  entirely  wanting  or  irregu- 
larly developed  on  the  two  sides.  This  little  muscle  is  provided  with  a 
distinct  sheath,  which  contributes  in  the  male  to  the  formation  of  the 
triangular  fascia  by  sending  an  expansion  downward  to  blend  with  the 
pubic  attachment  of  Poupart's  ligament. 

The  functions  of  the  abdominal  muscles  may  be  in  a  measure  inferred 
from  the  direction  of  their  fibres,  which,  because  of  their  crossed  arrange- 
ment at  the  sides,  serves  to  strengthen  the  abdominal  wall.  When  all 
the  muscles  act  together,  they  compress  and  support  the  viscera  and 
protect  them  from  external  injury ;  and,  the  pelvis  and  the  thorax  being 
fixed,  they  variously  assist  in  the  expulsion  of  the  contents  of  the 
stomach  in  vomiting,  of  the  urine  from  the  bladder,  of  the  faeces  from 
the  rectum,  and  of  the  foetus  from  the  uterus  in  parturition.  In  most  of 
these  efforts  they  are  aided  by  the  descent  of  the  lateral  leaflets  of  the 
diaphragm  (Vol.  L,  page  320).  The  muscles  of  the  abdomen  are  quies- 
cent and  relaxed  during  inspiration,  but  they  aid  in  expiration  when 
the  spine  is  fixed,  by  drawing  the  lower  ribs  downward  and  inward. 
When  the  pelvis  is  fixed,  the  thorax  is  inclined  forward  by  the  muscles 


16  THE  REGION  OF  THE  ABDOMEN. 

of  both  sides  acting  together :  if  the  muscles  of  one  side  act,  the  trunk 
is  bent  to  that  side.  The  oblique  muscles  cause  rotation  of  the  trunk, 
the  external  oblique  turning  the  face  to  the  opposite  side  and  the  in- 
ternal oblique  turning  it  to  the  same  side.  This  is  seen  in  mowing, 
where  the  right  external  oblique  and  the  left  internal  oblique  are  simul- 
taneously brought  into  action.  In  climbing,  the  thorax  serving  as  the 
base  of  attachment,  the  abdominal  muscles  draw  the  pelvis  upward  and 
forward.  The  chief  action  of  the  recti  muscles  is  concerned  in  raising 
the  body  from  the  recumbent  position.  Their  peculiar  segmentation  and 
enclosure  in  so  firm  a  sheath  enable  them  to  maintain  their  action  in  all 
possible  bendings  of  the  body.  The  pyramidalis  assists  the  lower  part 
of  the  rectus,  and  serves  to  make  tense  the  linea  alba. 

The  extra-peritoneal  fascia  (Plate  55,  No.  20)  is  exposed  upon  removal 
of  the  transversalis  muscle,  with  the  fleshy  portion  of  which  it  is  so 
intimately  associated  that  it  has  commonly  been  called  the  transversalis 
fascia.  This  name  is  misleading,  and  should  be  discarded,  as  the  fascia 
is  a  distinct  membrane.  It  is  very  delicate  in  the  upper  part  of  the 
abdomen,  where  it  is  continuous  with  the  infra-diaphragmatic  fascia.  It 
gradually  becomes  thicker  and  stronger  below,  especially  in  the  neigh- 
borhood of  Poupart's  ligament,  to  which  it  is  attached.  It  fills  up  the 
interspace  between  the  lower  margin  of  the  transversalis  muscle  and 
Poupart's  ligament,  and  is  pierced  by  the  spermatic  cord  about  two  cen- 
timetres, or  a  finger-breadth,  above  the  middle  of  Poupart's  ligament. 
This  point  corresponds  to  the  position  of  the  deep  abdominal  open- 
ing, or  ring,  although  the  latter  does  not  naturally  appear  until  the 
tissue  which  is  prolonged  about  the  structures  of  the  cord  is  separated. 
This  tissue  is  an  expansion  from  the  extra-peritoneal  fascia,  and  because 
of  its  funnel  shape  it  is  called  the  infundibuliform  fascia,  or  internal 
spermatic  fascia  (Plate  69,  Fig.  1,  No.  5).  It  forms  one  of  the  cover- 
ings of  an  oblique  inguinal  hernia  (page  86).  On  the  inner  side  of 
the  spermatic  cord  the  extra-peritoneal  fascia  blends  with  the  conjoined 
tendon  as  well  as  with  the  tendon  of  the  rectus  muscle.  The  deep 
abdominal  opening  should  be  understood  to  be  artificial,  but,  as  it  forms 
the  commencement  of  the  inguinal   canal,  or  inguinal  tract,  which 
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lodges  the  spermatic  cord  in  the  male  or  the  round  ligament  in  the 
female,  its  position  is  of  great  importance.  In  the  adult  the  inguinal 
tract  is  an  oblique  passage  from  four  to  five  centimetres,  or  from  one 
and  a  half  to  two  inches,  in  length,  extending  between  the  deep  and  the 
superficial  opening.  The  deep  epigastric  artery  can  be  felt  through  the 
extra-peritoneal  fascia  ascending  behind  the  spermatic  cord,  close  to  the 
internal  border  of  the  deep  abdominal  opening  (Plate  69,  Fig.  1,  No.  3). 
The  further  relations  of  the  parts  concerned  in  the  anatomy  of  hernia  in 
the  inguinal  region  are  so  important  that  they  are  considered  under  a 
special  heading  (page  81).  The  extra-peritoneal  fascia  is  prolonged  in 
front  of  the  femoral  vessels  behind  Poupart's  ligament,  and  merges  with 
the  proper  sheath  of  the  vessels.  It  is  attached  to  the  pubes  behind  the 
conjoined  tendons  on  each  side,  and  descends  into  the  pelvis.  Beneath 
the  extra-peritoneal  fascia,  extending  across  the  lower  part  of  the  wall 
of  the  abdomen,  is  the  subperitoneal  areolar  tissue,  consisting  of  loose 
connective  tissue  containing  more  or  less  fat  in  its  meshes.  This  tissue 
is  especially  pronounced  in  the  neighborhood  of  the  deep  abdominal 
opening,  where  it  is  called  the  fascia  propria  of  Cooper. 

By  careful  dissection,  the  extra-peritoneal  fascia  and  subperitoneal 
tissue  can  be  removed  so  as  to  expose  the  outer  surface  of  the  parietal 
peritoneum,  which  is  the  delicate  endothelial  layer  lining  the  anterior 
wall  of  the  abdomen  (Plate  56,  No.  4).  Its  outer  surface  presents 
several  whitish  cords  converging  toward  the  umbilicus.  The  cord  which 
descends  obliquely  from  the  fissure  between  the  right  and  left  lobes  of 
the  liver  and  is  enveloped  in  a  special  fold  of  the  extra-peritoneal  fascia 
(Eichet's  fascia)  represents  the  obliterated  umbilical  vein.  It  is  also 
included  in  a  fold  of  the  peritoneum  which  constitutes  the  falciform 
Hgam,ent  of  the  liver.  The  three  cords  which  ascend  to  the  umbilicus 
from  the  fundus  of  the  bladder  are  respectively  on  either  side  the 
remains  of  the  right  and  left  hypogastric  arteries,  and  the  urachus  in 
the  centre  (Plate  56,  Nos.  6,  7,  and  14).  When  the  under  surface  of 
the  parietal  peritoneum  is  examined,  after  opening  the  peritoneal  space  or 
cavity,  it  will  be  noticed  that  the  peritoneum  bulges  slightly  forward  on 
each  side  into  the  triangular  spaces  between  the  urachus  and  the  hypo- 
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PLATE   55. 


The  external  and  internal  oblique  muscles  of  the  abdomen  removed  on  the  right  side  to  show  the  transversalis 
muscle,  and  all  the  abdominal  muscles  removed  on  the  left  side  to  show  the  extra-peritoneal  fascia;  also  the  anasto- 
moses of  the  deep  epigastric  and  internal  mammary  arteries,  the  internal  or  deep  abdominal  opening,  etc. 


10. 
11. 
12. 
13. 


The  superior  epigastric  branch  of  the  right  internal 

mammary  artery. 
The  cartilage  of  the  right  seventh  rib. 
The  cartilage  of  the  right  eighth  rib. 
Branches  of  the  right  ninth  intercostal   nerve  and 

artery. 
Branches  of  the  right  tenth  intercostal   nerve   and 

artery. 
The  right  transversalis  muscle. 
Branches  of  the  right  eleventh  intercostal  nerve  and 

artery. 
The  umbilicus. 
Branches  of  the  right  twelfth  intercostal  nerve  and 

artery. 
The  right  deep  circumflex  iliac  artery. 
The  right  ilio-hypogastric  nerve. 
The  right  ilio-inguinal  nerve. 
The  right  deep  epigastric  artery  and  its  venae  comites 

(separated). 


14.  The  position  of  the  right  deep  abdominal  opening. 

15.  The  lower  border  of  the  transversalis  muscle  arching 

to  join  the  insertion  of  the  internal  oblique  muscle. 

16.  The  infundibuliform  fascia,  enveloping  the  right  sper- 

matic cord. 

17.  The  suspensory  ligament  of  the  penis. 

18.  The  right  cremaster  muscle. 

19.  The  superior  epigastric  branch  of  the  left  internal 

mammary  artery. 

20.  The  extra-peritoneal  fascia,  carefully  dissected  from 

the  posterior  surfaces  of  the  aponeuroses  of  the  rec- 
tus and  transversalis  muscles  on  the  left  side. 

21.  The  anastomosis  of  the  left  deep  epigastric  and  super 

rior  epigastric  arteries. 

22.  The  left  superficial  circumflex  iliac  artery. 

23.  The  left  deep  epigastric  artery  with  its  venae  comites. 

24.  The  infundibuliform  fascia  expanded  from  the  extra. 

peritoneal  fascia  around  the  left  spermatic  cord. 

25.  Supra-pubic  layer  of  areolar  and  adipose  tissue. 
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gastric  cords,  forming  the  inner  inguinal  pouches,  which  are  immediately 
behind  the  superficial  abdominal  openings.  A  hernial  protrusion  through 
one  of  these  spaces  is  known  as  a  direct  inguinal  hernia.  The  epigas- 
tric arteries  pass  upward  to  the  folds  of  Douglas  (page  15),  parallel 
and  external  to  the  hypogastric  cords.  They  form  the  outer  boundaries 
of  the  triangular  spaces  of  Hesselbach,  which  have  the  tendon  of  the 
corresponding  rectus  muscle  on  the  inner  side  and  Poupart's  ligament 
below.  Just  external  to  the  epigastric  artery  and  above  Poupart's  liga- 
ment on  each  side  there  is  a  triangular  bulging  of  the  peritoneum, 
which  corresponds  to  the  deep  abdominal  opening  and  forms  the  outer 
inguinal  pouch.  A  hernia  occurring  here  is  very  common,  as  it  follows 
the  course  of  the  testicle.  It  is  known  as  indirect  inguinal  hernia. 
Careful  examination  of  the  inside  of  the  peritoneum  in  this  locality 
will  reveal  the  inferior  digital  fossa,  which  is  below  Poupart's  ligament 
and  internal  to  the  femoral  vein.  It  corresponds  to  the  upper  opening 
of  the  femoral  canal  (page  97).  The  superior  digital  fossa  is  at  the 
deep  opening  in  the  bottom  of  the  outer  inguinal  pouch,  but  it  is  very 
indistinct.  The  urachus,  hypogastric  cords,  and  often  the  epigastric  arteries 
are  enveloped  with  special  folds  {plicm)  of  the  peritoneum  derived  from  the 
parietal  layer  (Plate  74,  Fig.  2,  No.  17). 

The  cavity  of  the  abdomen  extends  from  the  under  surface  of 
the  diaphragm  to  the  rim  of  the  true  pelvis.  It  is  bounded  anteriorly 
and  laterally  by  the  parietes,  consisting  of  the  muscles,  fasciae,  and  integ- 
ument, all  of  which  have  been  described,  and  posteriorly  by  the  lumbar 
vertebrae  and  muscles  (page  215).  It  is  limited  above  by  the  cartilages 
of  the  false  ribs,  and  below  by  the  crests  of  the  ilia  and  pubes.  It 
should  be  remembered  that  the  pelvis  is  really  the  lowest  part  of  the 
abdomen,  and  that  the  separation  of  their  respective  cavities  is  entirely 
arbitrary. 

Before  proceeding  to  the  particular  study  of  the  contents  of  the 
abdomen,  it  is  well  to  take  a  general  view  of  the  parts  as  they  appear 
upon  removal  of  the  anterior  wall,  so  that  a  proper  idea  may  be  obtained 
of  their  relations  and  connections  in  situ.  When  the  body  is  placed  on 
its   back   in   the   horizontal  position,  the  parts,  as  they  normally  appear 
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upon  consecutive  dissections  of  this  region  (Plates  57,  58,  59,  60,  61,  62, 
and  63),  will  be  found  as  follows.  Beneath  the  cartilages  of  the  ribs  on 
the  right  side  the  thin  anterior  border  of  the  liver  is  seen,  with  the  fundus 
of  the  gall-bladder  projecting  in  proximity  to  the  ninth  costal  cartilage. 
On  the  left  side,  beneath  the  cartilages  of  the  ribs,  in  contact  with  the 
diaphragm  and  overlapped  by  the  left  lobe  of  the  liver,  is  the  stomach, 
from  the  greater  curvature  of  which  hangs,  like  a  wide,  loose  curtain, 
the  great  omentum,  consisting  of  a  double  layer  of  the  peritoneum,  con- 
taining fat  and  blood-vessels  (Plate  29,  Vol.  I.,  and  Plates  56  and  57), 
concealing  all  the  underlying  parts,  except,  generally,  a  few  convolutions 
of  the  small  intestine  {jejunum)  in  the  left  iliac  fossa.  Upon  drawing 
the  liver  upward  and  outward,  a  fold  of  the  peritoneum  is  exposed,  ex- 
tending from  its  lower  surface  to  the  lesser  curvature  of  the  stomach. 
This  is  the  lesser  omentum.  If  the  finger  is  passed  over  the  lesser  omen- 
tum to  the  right,  between  the  gall-bladder  and  the  pyloric  extremity  of 
the  stomach,  it  will  find  its  way  through  an  opening  directed  to  the  left. 
This  is  the  foramen  of  Winslow  (page  29).  It  has  the  liver  above  it 
and  the  duodenum  below  it.  It  leads  into  the  lesser  cavity  or  bag  of  the 
peritoneum   (page  33). 

When  the  great  omentum  is  raised  and  reflected  over  the  ribs,  as  in 
Plate  58,  a  sacculated  portion  of  the  large  intestine  is  seen  to  cross  in 
its  deep  surface  from  right  to  left.  This  is  the  transverse  arch  of  the 
colon.  If  the  latter  is  traced  to  the  right,  it  will  be  found  to  pass  up- 
ward under  the  liver  and  then  turn  abruptly  downward,  forming  the 
hepatic  flexure  of  the  colon.  Thence  it  can  be  followed  into  the  right 
iliac  fossa,  where  it  appears  dilated  and  is  known  as  the  cozcum.  As 
this  is  the  commencement  of  the  large  intestine,  the  old  name  caput 
ccecum  coli  should  be  retained.  The  hepatic  flexure  of  the  colon  is  com- 
monly found  after  death  to  be  stained  with  bile,  owing  to  its  intimate 
relation  with  the  gall-bladder. 

In  this  view  (Plate  58)  will  also  be  found  the  loops  of  the  jejunum 
and  ileum,  which  are  the  lower  portions  of  the  small  intestine.  The 
division  into  jejunum  and  ileum  is  arbitrary,  as  they  are  indistinguish- 
able.    They  appear  gathered  into  convolutions  covering  over  the  remain- 
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ing  portions  of  the  intestinal  tube,  the  jejunum  occupying  principally 
the  left  lumbar  and  iliac  regions,  and  the  ileum  the  right  lumbar  and 
iliac  regions.  On  drawing  the  small  intestines  outward  to  the  left  they 
will  be  seen  to  be  attached  to  the  spine  by  a  plaited  fold  of  the  peri- 
toneum, the  mesentery  (page  35).  Within  the  mesentery  the  branches 
of  the  superior  mesenteric  vessels  ramify  to  their  distribution.  They 
can  be  clearly  demonstrated  by  removing  the  outer  layer  of  the  mesen- 
tery (Plate  59).  The  main  artery  curves,  generally,  convexly  to  the  left, 
and  gives  off  numerous  iliac  and  jejunal  branches  to  the  small  intestine. 
These  branches  soon  bifurcate,  their  subdivisions  inosculating  and  forming 
arches,  from  which  the  terminal  arteries  arise.  The  latter  are  called  the 
vasa  intestini  tenuis.  They  also  subdivide,  and,  sending  their  branches 
in  front  of  and  back  of  the  bowel,  establish  a  uniform  blood-supply. 
From  the  right  side  of  the  superior  mesenteric  artery  arise  the  chief 
branches  which  supply  the  colon.  The  first  is  the  inferior  pancreatico- 
duodenal artery.  This  is  brought  into  view  in  a  later  dissection  (Plate 
61,  No.  11).  The  colica  media  artery  (Plate  59,  No.  4)  passes  to  the 
transverse  colon.  The  colica  dextra  artery  (Plate  59,  No.  6,  and  Plate 
60,  No.  7)  arises  below  the  media  and  passes  to  the  right  lumbar  region, 
where  it  divides  into  ascending  and  descending  branches.  The  last  branch 
of  the  superior  mesenteric  artery  is  called  the  ileo-colic  artery  (Plate 
59).  It  is  the  outermost  of  the  iliac  arteries,  and,  passing  to  the  caecum, 
also  supplies  the  vermiform  appendix. 

The  ileum  and  jejunum  must  be  removed  to  show  the  branches  of 
the  inferior  mesenteric  artery  (Plate  60).  The  trunk  of  this  vessel 
arises  three  centimetres,  or  an  inch  and  a  quarter,  above  the  bifurcation 
of  the  abdominal  aorta  into  the  common  iliac  arteries.  Its  branches  are 
the  colica  sinistra  artery  (Plate  60,  No.  30),  which  supplies  the  descend- 
ing colon;  the  sigmoid  artery  (Plate  60,  No.  33),  to  the  sigmoid  flexure 
of  the  colon;  and  the  superior  rectal  or  hemorrhoidal  artery  (Plate  60, 
No.  31),  which  descends  to  supply  the  upper  portion  of  the  rectum. 
All  the  branches  of  the  mesenteric  arteries  establish  free  intercommuni- 
cation, so  that  there  is  an  uninterrupted  supply  of  blood  to  all  parts  of 
the  intestinal  tube,  so  necessary  for  its  physiological  function.     After  the 
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detachment  of  the  great  omentum  (Plate  60),  the  transverse  colon  can 
be  examined  in  relation  to  the  spleen  in  the  left  hypochondriac  region, 
where  it  makes  another  bend,  the  splenic  flexure,  and  passes  downward 
into  the  left  iliac  fossa.  Here  it  is  peculiarly  arranged  in  a  tortuous 
fold  of  the  mesentery  before  it  terminates  in  the  rectum,  and  is  called 
the  sigmoid  flexure  (Plate  61,  No.  33).  The  sigmoid  flexure  usually 
consists  of  a  large  loop  puckered  up  into  folds,  and  occupies  rather  the 
pelvis  than  the  iliac  fossa.  In  the  child,  the  sigmoid  flexure  of  the  colon 
will  often  be  found  extending  over  into  the  right  iliac  fossa  before  turn- 
ing into  the  pelvis  (Plate  67,  Fig.  2).  The  sigmoid  flexure  of  the  colon 
is  predisposed  to  volvulus,  or  obstruction  by  twist,  owing  to  the  mesocolon 
forming  a  narrow  pedicle  which  may  become  rotated  upon  its  axis  in 
distention  of  the  bowel. 

When  the  great  omentum  is  removed,  the  relations  of  the  stomach 
can  be  examined.  The  great  cul-de-sac,  or  fundus,  is  under  cover  of  the 
cartilages  of  the  ribs  in  the  left  hypochondriac  region,  in  contact  with 
the  diaphragm,  and  reaches  as  high  as  the  left  sixth  sterno-chondral 
joint,  a  little  above  and  behind  the  apex  of  the  heart.  The  cardiac  or 
oesophageal  orifice  is  always  comparatively  fixed,  and  corresponds,  in  the 
living,  to  a  point  over  the  left  seventh  costal  cartilage  three  centimetres, 
or  one  and  a  quarter  inches,  from  its  junction  with  the  sternum  (Plate 
27,  Vol.  I.).  It  should  be  remembered  that  the  shape  and  size  of  the 
stomach  are  influenced  by  the  pressure  of  the  surrounding  organs  and 
by  the  degree  of  its  distention.  (Compare  Plate  29,  Vol.  I.,  and  Plate 
57.)  In  the  former  the  stomach  was  partially  filled  with  food,  in  the 
latter  it  was  flaccid  and  empty. 

The  pyloric  or  intestinal  orifice,  which  is  overlapped  by  the  left  lobe  of 
the  liver  to  a  greater  or  less  degree,  is  variable  in  its  position  according 
to  the  amount  of  gastric  distention,  and  cannot  be  indicated  except  with 
latitude.  When  the  organ  is  empty  the  pyloric  orifice  is  believed  to 
correspond  in  the  healthy  adult  to  a  point  about  five  centimetres,  or 
two  inches,  below  the  junction  of  the  right  seventh  costal  cartilage  with 
the  sternum.  Posteriorly  the  cardiac  orifice  is  about  on  a  level  with  the 
spinous  process  of  the  ninth  dorsal  vertebra,  and  the  pyloric  orifice  with 
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that  of  the  twelfth  (Plate  82).  When  the  pyloric  end  of  the  stomach 
is  affected  with  cancerous  disease  it  is  often  dragged  down  by  its  weight 
to  a  point  below  and  to  the  right  of  the  umbilicus.  The  operation  of 
resection  of  the  pylorus  requires  a  transverse  incision  just  above  the 
umbilicus. 

A  very  small  portion  of  the  anterior  surface  of  the  stomach  is  ordi- 
narily in  contact  with  the  abdominal  wall  below  and  to  the  left  of  the 
ensiform  cartilage.  When  empty  the  stomach  is  some  distance  from  the 
anterior  wall  of  the  abdomen,  but  when  distended  it  is  brought  forward 
by  the  upward  rotation  of  the  greater  curvature,  which  is  limited  by  the 
degree  of  fixity  of  the  lesser  curvature.  If  there  is  much  flatulence,  so 
that  the  stomach  is  excessively  distended,  the  surface-depression  below 
the  ensiform  cartilage  will  be  obliterated,  the  transverse  colon  and  the 
small  intestine  will  be  crowded  downward  below  the  umbilicus,  and  the 
liver  will  be  pushed  upward  against  the  diaphragm  so  as  to  diminish 
the  moving-space  of  the  heart  within  the  pericardium  (Vol.  I.,  page 
309).  In  the  operations  of  gastrotomy  and  gastrostomy  the  stomach  is 
usually  found  to  be  very  small  and  hidden  under  cover  of  the  left  lobe 
of  the  liver  and  the  costal  cartilages,  so  that  the  transverse  colon  occu- 
pies its  normal  position.  The  latter  will  be  recognized  by  the  appendices 
epiploicce  (page  44). 

The  posterior  surface  of  the  stomach  rests  upon  the  spleen,  the  pan- 
creas, the  left  kidney,  the  gastro-splenic  omentum,  and  the  transverse 
mesocolon.  When  both  of  the  latter  peritoneal  folds  are  removed  and 
the  stomach  is  reflected  outward  upon  the  thorax,  the  posterior  surface 
is  thus  brought  into  view,  as  well  as  the  subjacent  organs  (Plate  61). 
In  this  position,  of  course,  the  greater  and  lesser  curvatures  of  the  stomach 
are  reversed.  The  greater  curvature  is  convex,  and  the  lesser  curvature 
is  concave.  Along  the  concave  border  the  gastric  artery  (Plate  61,  No. 
20)  anastomoses  with  the  superior  pyloric  branch  of  the  hepatic  artery 
(Plate  61,  No.  5),  thus  forming  the  coronaria  ventriculi.  The  branches 
of  the  pneumogastric  nerves  also  enter  the  wall  of  the  stomach  upon 
the  concave  border  (Plate  36,  Vol.  I.)  near  the  oesophageal  orifice,  so 
that,  in  the  recumbent  position,  if  undigested   food  is  present   the  fila- 
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merits  of  these  nerves  are  liable  to  be  irritated  and  give  rise  to  many  of 
the  distressing  symptoms  of  indigestion.  The  stomach  occasionally  pre- 
sents variations  in  form,  which  are  probably  due  to  modifications  arising 
from  the  natural  enlargements  toward  the  pyloric  extremity.  Of  these, 
the  bulge  on  the  convex  border  in  this  locality  is  called  the  lesser  cul- 
de-sac,  and  the  dilatation  on  the  concave  border  is  the  pyloric  antrum. 
In  the  new-born  child  the  fundus  of  the  stomach  is  comparatively  less 
pronounced,  the  whole  organ  presenting  generally  the  appearance  of  a 
curved  tube  with  which  the  duodenum  is  directly  continuous  (Plate  66, 
Fig.  2).  It  gradually  assumes  the  characteristic  shape  and  normal  posi- 
tion as  the  child  grows  older  (Plate  67,  Figs.  2  and  3).  In  several 
dissections  the  author  has  observed  the  stomach  occupying  an  oblique 
direction  with  the  pyloric  extremity  toward  the  right  iliac  fossa;  and  in 
one  instance,  an  adult  over  forty,  the  organ  was  nearly  vertical,  which  is  its 
ordinary  position  in  the  foetus  at  the  end  of  the  first  month.  The  stomach 
is  most  exposed  to  injury  when  it  is  distended  with  food,  and  a  wound  of 
this  organ  at  such  a  time  is  generally  fatal,  in  consequence  of  peritonitis 
caused  by  the  escape  of  the  contents  into  the  cavity  of  the  peritoneum. 

The  minute  anatomy  of  the  stomach  is  described  on  page  38. 

The  duodenum  is  the  first  portion  of  the  small  intestine,  which  in 
the  process  of  development  is  pressed  against  the  back  of  the  abdominal 
wall  and  held  in  position  by  a  special  reflection  of  the  peritoneum.  It 
begins  at  the  pylorus,  and  forms  a  horseshoe-shaped  curve,  with  the 
concavity  directed  to  the  left,  into  which  is  received  the  head  of  the 
pancreas  (Plate  61).  It  consists  of  three  portions,  the  first,  or  ascending, 
the  second,  or  descending,  and  the  third,  or  transverse,  the  latter  termi- 
nating opposite  the  left  side  of  the  second  lumbar  vertebra,  where  the 
duodenum  turns  forward  into  the  jejunum.  The  first  portion  of  the 
duodenum  can  be  seen  only  by  raising  the  liver  and  drawing  the  stomach 
to  the  left.  It  lies  in  direct  relation  to  the  gall-bladder  and  caudate  lobe 
of  the  liver,  and  turns  downward  opposite  the  neck  of  the  gall-bladder. 
Here  it  is  close  to  the  hepatic  artery,  the  vena  portae,  the  hepatic  duct, 
and  the  gastro-duodenalis  artery  (Plate  61,  No.  6).  It  is  separated  from 
these  structures  by  the  foramen  of  Winslow  (page  29). 
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The  first  portion  of  the  duodenum  is  the  most  movable  part,  as  it  is 
held  in  place  chiefly  by  its  attachment  to  the  head  of  the  pancreas. 
The  second  portion  of  the  duodenum  rests  upon  the  right  kidney  and 
supra-renal  capsule,  and  on  the  inferior  vena  cava,  which  intervenes 
between  it  and  the  right  psoas  muscle.  This  portion  of  the  duodenum 
usually  descends  lower  in  the  male  than  in  the  female,  reaching  in  the 
former  the  disk  between  the  third  and  fourth  lumbar  vertebrae  and  in 
the  latter  the  middle  of  the  third  lumbar  vertebra.  The  ductus  communis 
choledochus  opens  into  the  lower  angle  of  the  duodenum,  formed  by  the 
descending  and  transverse  portions  (Plate  65,  Fig.  2,  No.  15).  The  third 
portion  of  the  duodenum  is  directed  somewhat  obliquely  upward  across 
the  spine,  passing  over  the  right  psoas  muscle,  the  inferior  vena  cava, 
the  right  crus  of  the  diaphragm,  and  the  aorta.  Both  the  descending 
and  transverse  portions  of  the  duodenum  are  only  partially  covered  with 
the  peritoneum,  and  they  are  the  most  fixed  portions  of  the  small  intes- 
tine. The  termination  of  the  duodenum  is  held  firmly  in  place  by  a 
special  band  of  fibrous  tissue  which  descends  from  the  left  crus  of  the 
diaphragm.  Its  termination  presents  two  peculiar  flexures,  the  first  being 
upward  on  the  left  of  the  superior  mesenteric  artery  and  the  second  for- 
ward into  the  jejunum.  Its  termination  is  in  front  of  the  left  crus  of 
the  diaphragm  and  the  left  renal  vessels.  When  the  duodenum  is  un- 
disturbed in  the  dissection  of  this  region,  the  superior  mesenteric  artery 
and  superior  mesenteric  vein  pass  over  it  from  beneath  the  pancreas 
(Plate  61,  Nos.  28  and  29).  The  entire  duodenum  measures  about 
twelve  finger-breadths  (hence  its  name),  or  twenty-two  centimetres,  in 
length. 

After  the  jejunum  and  the  ileum  and  the  special  folds  of  the  mesen- 
tery belonging  to  them  are  removed,  the  caecum  and  the  vermiform  appen- 
dix are  brought  into  view  (Plate  61,  Nos.  14  and  15).  In  the  adult 
the  caecum  is  situated  in  the  right  iliac  fossa,  about  two  and  a  half 
centimetres,  or  an  inch,  from  the  anterior  superior  spine  of  the  ilium 
toward  the  middle  line  of  the  abdomen.  It  is  provided  with  a  special 
investment  of  the  peritoneum,  which  is  often  invaginated  behind  it  into 
a  subccecal  pouch.  At  birth  the  caecum  is  imperfectly  developed,  and 
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PLATE   56. 


The  transversalis  muscle  and  the  extra-peritoneal  fascia  carefully  removed  to  show  the  parietal  peritoneum  on  the 
right  side  of  the  abdomen  and  a  portion  of  the  great  omentum  on  the  left. 


1.  The  cartilage  of  the  right  sixth  rib. 

2.  The  cartilage  of  the  right  seventh  rib. 
8.  The  cartilage  of  the  right  eighth  rib. 
4.  The  parietal  peritoneum. 

6.  The  anterior  superior  spine  of  the  right  ilium. 

6.  Fold  of  the  peritoneum  corresponding  to  the  obliterated 

right  hypogastric  artery. 

7.  The  obliterated  urachus. 

8.  The  anterior  surface  of  the   distended  bladder,  un- 

covered by  the  peritoneum. 

9.  The  right  spermatic  cord. 


10.  The  suspensory  ligament  of  the  penis. 

11.  The  anterior  surface  of  the  stomach,  covered  by  the 

peritoneum. 

12.  The  great  omentum. 

13.  Portion  of  a  coil  of  the  jejunum. 

14.  Fold  of  the  peritoneum  corresponding  to  the  obliter- 

ated left  hypogastric  artery. 

15.  The  left  superficial  circumflex  iliac  artery. 

16.  The  left  fascia  lata. 

17.  The  left  spermatic  cord. 
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appears  (Plate  66,  Fig.  4,  No.  4)  as  a  long  coiled  portion  of  the  bowel 
extending  across  the  abdomen  below  the  transverse  colon.  The  caecum 
is  usually  entirely  surrounded  with  the  peritoneum,  and  is  therefore  readily 
displaced  in  the  various  positions  which  the  body  may  assume  durino- 
life.  The  ascending  colon  passes  upward  in  the  adult  from  the  caecum 
to  the  under  surface  of  the  liver  (page  20).  This  portion  of  the  colon 
where  it  joins  the  caecum  is  generally  in  contact  with  the  back  wall 
of  the  abdominal  cavity  in  the  loin  (Plate  84,  Fig.  2,  No.  21).  It  is 
covered  with  peritoneum  only  in  front  and  at  the  sides.  There  is  often 
a  great  deal  of  loose  areolar  tissue  between  the  posterior  surface  of  the 
caecum  and  the  iliac  fascia,  which  is  the  seat  of  abscess  in  cases  of 
perforation  of  the  caecum  or  of  the  appendix. 

The  vermiform  appendix,  or  vermiform  process,  is  very  variable. 
It  is  usually  from  seven  to  fifteen  centimetres,  or  from  three  to  six  inches, 
in  length,  and  from  five  to  six  millimetres,  or  about  a  quarter  of  an  inch, 
in  diameter.  It  arises  from  the  lower  and  posterior  part  of  the  caecum, 
and  terminates  in  a  free  rounded  blunt  end.  It  has  a  small  mesentery 
of  its  own,  which  ties  it  more  or  less  loosely  to  the  back  surface  of  the 
caecum.  It  is  usually  directed  upward  in  a  flexuous  course  toward  the 
termination  of  the  duodenum  (Plate  61,  No.  14),  but  it  will  be  found 
not  uncommonly  hanging  downward  into  the  right  iliac  fossa  between 
the  caecum  and  the  ileum  (Plate  69,  Fig.  4,  No.  2).  In  every  case, 
within  the  author's  observation,  where  this  process  has  been  involved  in 
perityphlitis  in  consequence  of  the  lodgement  of  an  intestinal  concretion 
or  a  foreign  body,  and  an  operation  was  required  for  its  relief,  the  posi- 
tion within  the  iliac  fossa  was  noticed.  The  vermiform  appendix  is  the 
rudiment  of  the  elongated  caecum  of  the  herbivorous  animals,  in  wbich 
this  portion  of  the  intestinal  canal  serves  as  a  reservoir  for  the  elabora- 
tion and  absorption  of  food.  The  caecum  in  man  has  therefore  been 
said  to  offer  an  anatomical  protest  against  a  purely  vegetable  diet.  The 
ileo-caecal  region  is  frequently  the  seat  of  obstruction  from  foreign  bodies, 
owing  to  the  presence  of  the  ileo-ccecal  valve  (page  45),  which  guards 
the  entrance  of  the  ileum  into  the  caecum  (Plate  65,  Figs.  4  and  5). 

When  the  stomach  is  raised  from  under  the  ribs,  the  spleen  and  the 
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pancreas  are  brought  into  view  (Plate  61).  The  spleen  is  the  deep- 
purplish-colored  organ  situated  under  cover  of  the  cartilages  of  the 
ninth,  tenth,  and  eleventh  ribs.  It  presents  various  notches  in  the 
anterior  border,  which  are  sometimes  palpable  through  the  abdominal 
wall  when  the  spleen  is  enlarged.  The  pancreas  is  the  pinkish-gray- 
colored  glandular  body  which  lies  behind  the  stomach,  extending  from 
the  concavity  of  the  duodenum  on  the  right  to  the  hilum  of  the  spleen 
on  the  left.  It  is  situated  directly  over  the  first  lumbar  vertebra,  between 
the  coeliac  axis  above  and  the  superior  mesenteric  artery  and  superior 
mesenteric  vein  below  (Plate  61,  No.  26). 

The  anatomy  of  the  spleen  is  described  on  page  59;  that  of  the 
pancreas,  on  page  57. 

After  having  obtained  an  accurate  idea  of  the  normal  positions  of 
the  abdominal  viscera,  and  before  removing  them  from  the  body  to  study 
the  peculiarities  of  their  structure,  it  is  well  to  examine  carefully  the 
complicated  reflections  of  the  serous  membrane, — called  the  peritoneum, 
— which  holds  many  important  relations  to  most  of  the  organs,  not  only 
from  a  physiological  point  of  view,  but  also  with  regard  to  the  interpre- 
tation of  many  diseases  with  which  they  may  become  involved,  and  the 
surgical  procedures  practised  for  their  relief.  It  should  be  first  understood 
that  the  various  folds  of  the  peritoneum  which  pass  from  the  abdominal 
wall  to  the  viscera  are  designated  according  to  their  attachments, — viz., 
mesentery,  mesocolon,  mesoreclum,  etc.  Folds  from  the  abdominal  wall 
to  solid  organs  are  called  ligaments.  Where  the  folds  which  pass  from 
one  viscus  to  another  are  double,  they  are  called  omenta. 

In  order  to  comprehend  the  complexity  of  the  arrangement  of  the 
peritoneum  as  it  ordinarily  appears  in  the  adult,  it  is  essential  that  some 
knowledge  should  be  possessed  of  the  early  stages  of  embryonic  develop- 
ment in  which  the  abdominal  viscera  are  differentiated. 

Any  one  who  has  not  given  this  subject  thought  would  probably  be 
astounded  by  the  statement  that  the  liver  and  the  pancreas  are  out- 
growths of  the  duodenum;  but  it  is  a  fact  upon  which  depends  the 
explanation  of  much  that  belongs  to  this  difficult  study. 

When  the  alimentary  canal   first  assumes   the  tubular   form   it   is  a 
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simple  straight  cylinder  placed  in  front  of  the  vertebral  column,  attached 
to  it  and  to  the  rest  of  the  embryo  by  a  membranous  fold  or  rudimen- 
tary mesentery.  By  degrees  the  intestine,  growing  in  length,  becomes 
looped  at  the  centre  and  straight  at  its  upper  and  lower  ends,  whilst 
the  portion  which  is  destined  to  become  the  stomach  is  dilated.  The 
liver  is  developed  from  the  duodenum  in  the  lower  surface  of  the  primi- 
tive diaphragm,  and  contains  the  ducts  of  Cuvier,  or  great  venous  trunks 
passing  to  the  right  auricle  of  the  heart.  Owing  to  these  connections 
the  duodenum  becomes  fixed  very  early,  and  on  this  account  the  stomach, 
as  it  enlarges,  is  caused  to  rotate  around  its  vertical  axis,  its  convex  or 
vertebral  border  being  turned  forward,  while  its  concave  or  abdominal 
border  is  turned  backward.  In  this  process  of  development  the  stomach, 
which  was  at  first  placed  vertically,  becomes  drawn  gradually  obliquely 
to  the  right,  and  then  transversely.  In  these  evolutions  it  naturally 
carries  with  it  the  membranous  fold  from  which  the  omenta  are  after- 
ward produced.  The  vertical  position  of  the  stomach  may  continue  in 
adult  life,  as  already  stated  (page  24),  and  it  probably  does  so  more 
frequently  than  has  been  observed,  but  the  author  is  convinced  from 
many  dissections  and  autopsies  that  its  normal  position  after  birth  is  as 
seen  in  Plate  66,  Fig.  2.  It  is  thought  that  the  peculiar  shape  of  the 
fundus  of  the  organ  is  due  to  the  action  of  the  layers  of  muscular  fibres 
in  its  wall  upon  the  food,  and  in  newly-born  children  the  fundus  does 
not  exist.  The  curvatures  of  the  stomach  follow  as  a  sequence  upon  its 
dilatation  and  change  of  position,  and  the  mesial  fold  of  the  peritoneum 
surrounding  it  becomes  the  sac  of  the  omentum,  the  portion  covering 
-the  right  side  of  the  stomach  being  turned  inward  and  the  portion  over 
the  left  side  passing  over  the  front  wall  of  the  stomach,  so  that  its  free 
edge  becomes  the  anterior  boundary  of  the  omental  foramen  of  Window, 
the  opening  between  the  greater  and  lesser  involutions  or  cavities  of 
the  peritoneum,  as  they  are  called.  These  involutions  are  partly  due 
to  the  unequal  constriction  of  the  pyloric  and  oesophageal  ends  of  the 
stomach.  The  foramen  of  Winslow  is  occasioned  by  the  serous  mem- 
brane which  originally  was  on  the  right  side  of  the  stomach  becoming 
turned  behind  it  and  compressed  by  the  duodenum  in  its  fixed  position 
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and  relation  to  the  liver,  as  above  described.  In  the  early  embryo  there 
is  no  distinction  between  the  upper  and  the  lower  part  of  the  intestine 
until  the  formation  of  the  caecum,  which  is  at  first  about  the  centre  of 
the  canal,  and  is  a  simple  tubular  diverticulum  which  later  dwindles  at 
its  free  part,  becoming  the  vermiform  appendix  (page  27).  After  the 
appearance  of  the  csecum  the  primitive  intestinal  canal  undergoes  great 
changes :  the  lower  portion  increases  in  calibre,  and  the  upper  elongates 
rapidly  and  becomes  looped.  The  loops  of  the  upper  or  small  intestine 
are  peculiar  because  the  tube  as  it  elongates  twists  on  itself  below  the 
stomach,  so  that  the  lower  part  passes  in  front  of  the  upper  and  con- 
sequently draws  the  peritoneum  from  its  abdominal  surface.  The  looped 
crossing  of  the  intestine  and  the  rotation  of  the  stomach  are  the  chief 
obstacles  in  unravelling  the  course  and  reflections  of  the  peritoneum. 
About  the  beginning  of  the  third  month  the  ileo-csecal  valve  is  discern- 
ible, and  the  colon,  first  lying  to  the  left  of  the  small  intestine,  gradu- 
ally crosses  over  their  upper  part,  and,  steadily  growing  in  length,  assumes 
about  the  fifth  month  after  birth  its  normal  position.  The  mesentery 
about  the  largest  intestine  is  variously  arranged  and  prolonged  during 
the  growth  of  the  abdominal  organs  of  the  foetus,  and  many  congen- 
ital defects  and  abnormal  conditions  offer  the  best  means  of  explaining 
what  are  usually  described  as  its  normal  relations.  In  this  connection 
it  should  be  noted  that  there  are  many  important  changes  which  occur 
in  the  small  and  the  large  intestine  in  childhood  depending  upon  growth 
and  which  necessarily  cause  modifications  in  the  arrangement  of  the 
peritoneum.  The  small  intestine  at  birth  measures  about  two  and  nine- 
tenths  metres,  or  nine  and  a  half  feet,  and  it  grows  about  one  and  one- 
fifth  metres,  or  four  feet,  in  the  first  two  months.  It  has  been  shown 
(Treves)  that  the  caecum  and  colon  at  birth  measure  thirty  and  one-half 
centimetres,  or  one  foot,  exclusive  of  the  sigmoid  flexure,  which  is  about 
twenty-five  and  one-half  centimetres,  or  ten  inches,  in  length.  This 
portion  of  the  bowel  does  not  increase  in  length  until  after  the  fourth 
month. 

The  peritoneum  is  a  continuous   serous   membrane  constituting   in 
the  male  a  perfectly-closed  sac.       It  is  so  disposed  that  its  parietal  layer 
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lines  the  cavity  of  the  abdomen  and  its  visceral  layer  is  reflected  more 
or  less  over  the  viscera.  The  internal  surface  of  the  peritoneum  is 
smooth  and  glistening,  and  lined  by  squamous  epithelium;  the  external 
surface  is  composed  of  areolar  tissue,  the  subperitoneal  tissue,  which  con- 
nects the  membrane  with  the  viscera  or  the  parietes.  There  is  only  a 
little  moisture  secreted  in  the  sac  between  the  two  layers,  which  serves 
to  furnish  the  smoothness  of  its  surface  and  enables  the  viscera  to  glide 
easily  over  one  another.  The  viscera  are  variously  invested  by  the 
peritoneal  sac.  Some,  as  the  pancreas,  the  kidneys,  and  the  supra-renal 
capsules,  are  altogether  outside  and  behind  it;  others,  as  the  lower  por- 
tions of  the  duodenum,  the  caecum,  and  the  ascending  and  descending 
colon,  are  only  partially  covered  by  it;  while  the  stomach,  liver,  jeju- 
num, ileum,  transverse  colon,  and  sigmoid  flexure  of  the  colon  are 
completely  invested  by  it.  The  latter,  as  they  undergo  changes  in  their 
development,  cause  the  visceral  layer  to  assume  folds,  which  proportion- 
ately regulate  the  degree  of  mobility  of  their  proper  viscera. 

The  course  of  the  peritoneum  in  the  adult  can  be  traced  from  any 
point  throughout  its  continuity,  but  the  author  has  found  its  demonstra- 
tion most  readily  comprehended  by  commencing  at  the  umbilicus,  as 
follows.  If  the  abdominal  wall  is  opened  and  the  parietal  layer  of  the 
peritoneum  exposed,  as  in  Plate  56,  it  can  be  followed  downward  to  the 
pubes,  where  it  leaves  the  anterior  abdominal  wall  to  cover  the  upper  and 
back  part  of  the  bladder,  whence  it  is  reflected  upon  the  upper  portion  of 
the  rectum  in  a  loose  fold  called  the  recto-vesical  pouch  (Plate  74,  Figs. 
1  and  2).  If  the  cavity  of  the  peritoneum  is  then  opened  by  slitting 
up  the  parietal  layer  so  that  it  can  be  manipulated  with  both  hands, 
the  membrane  will  be  noticed  to  present  in  the  pubic  and  inguinal 
regions  the  slight  folds  about  the  obliterated  urachus  and  hypogastric 
arteries  already  described  (page  18).  In  the  female  the  peritoneum  is  re- 
flected from  the  bladder  over  the  uterus  and  the  upper  part  of  the  vagina, 
and  thence  to  the  upper  portion  of  the  rectum,  thus  forming  respectively 
the  vesico-uterine  pouch  and  the  recto-uterine  pouch  (of  Douglas)  (Plate 
73,  Figs.  1,  2,  3,  and  4).  From  the  sides  of  the  uterus  to  the  sides  of 
the  pelvic  cavity  the  peritoneum  is  extended  in  double  folds,  constituting 
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the  broad  ligaments  of  the  uterus  (Plate  71,  Fig.  2).  The  peritoneum, 
after  surrounding  the  upper  portion  of  the  rectum  as  the  mesorectum 
(page  37),  is  continued  upward,  in  both  sexes,  on  the  posterior  wall  of 
the  abdomen  as  far  as  the  trunk  of  the  superior  mesenteric  artery,  along 
which  it  is  continued  to  enclose  the  coils  of  the  small  intestine  (jejunum 
and  ileum),  forming  the  mesentery.  Laterally,  the  parietal  peritoneum 
extends  outwardly  to  the  ascending  and  descending  colon,  which  it  invests 
in  front  and  at  the  sides  as  the  mesocolon,  and  then  passes  inwardly 
over  the  kidneys  to  the  spine,  where  it  is  continuous  with  the  layer 
already  traced  upward  from  the  rectum  to  form  the  mesentery.  In  the 
right  iliac  region  it  covers  the  commencement  of  the  caecum  and  the 
vermiform  appendix,  and  in  the  left  iliac  region  the  sigmoid  flexure  of 
the  colon,  forming  the  sigmoid  mesocolon.  Above  the  mesentery  the 
peritoneum  is  reflected  to  the  spine  in  relation  to  the  lower  part  of  the 
duodenum  (which  it  helps  to  fix  in  position),  and  is  thence  extended  to 
and  about  the  transverse  colon,  forming  the  transverse  mesocolon.  This 
is  directly  continuous  on  each  side  with  the  ascending  and  descending 
mesocolon. 

If  we  now  return  to  the  umbilicus  and  trace  the  parietal  peritoneum 
upward,  it  will  be  found  to  extend  over  the  under  surface  of  the  dia- 
phragm, and  to  descend  thence  to  the  liver,  which  it  invests  upon  its 
upper  surface,  its  thin  anterior  edge,  and  the  anterior  part  of  its  under 
surface.  From  the  transverse  fissure  of  the  liver  it  passes  to  the  smaller 
curvature  of  the  stomach,  forming  the  anterior  layer  of  the  lesser  omentum 
(page  35).  It  is  continued  over  the  front  of  the  stomach  to  the  convex 
border,  whence,  as  the  outer  layer  of  the  great  omentum  (page  33),  it  is 
prolonged  downward  to  a  variable  extent,  doubles  upon  itself,  and  ascends 
to  blend  with  the  transverse  mesocolon,  from  which  it  continues  upward 
over  the  pancreas  and  the  back  wall  of  the  abdomen  to  the  posterior 
part  of  the  under  surface  of  the  liver,  at  the  transverse  fissure  of  which 
it  is  reflected  back  to  the  stomach,  forming  the  posterior  layer  of  the 
lesser  omentum.  This  passes  over  the  posterior  wall  of  the  stomach  to 
its  convex  border,  where  it  becomes  the  inner  layer  of  the  great  omentum, 
and  thus  is  continued  back  again  to  the  transverse  mesocolon.     Careful 
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consideration  of  the  latter  will  show  that  there  are  therefore  five  perito- 
neal layers  in  front  of  the  transverse  colon, — viz.,  the  four  layers  of  the 
great  omentum  and  the  independent  primary  layer  of  the  transverse 
colon.  In  the  adult  the  latter  is  generally  fused  with  the  posterior  outer 
layer  of  the  great  omentum,  but  when  the  transverse  colon  is  not  fixed 
in  its  usual  position  the  several  layers  are  arranged  as  above  described. 

There  has  been  much  confusion  in  the  ideas  of  anatomists  regarding 
the  provision  of  a  distinct  duplicature  of  the  peritoneum  in  the  forma- 
tion of  the  transverse  mesocolon.  This  is  certainly  the  general  arrange- 
ment in  the  foetus,  and  often  in  the  young  child  before  the  viscera  are 
fully  developed  and  have  attained  their  normal  positions;  and  that  the 
condition  of  this  part  of  the  peritoneum  in  the  adult  has  given  rise  to 
so  much  discussion  is  probably-  due  to  the  different  points  of  view  from 
which  it  has  been  examined. 

The  transverse  mesocolon  presents  different  relations  to  the  posterior 
layer  of  the  great  omentum  on  either  side  of  the  middle  line.  On  the 
right  side  its  usual  arrangement  is  such  that  there  is  little  trace  of  the 
primitive  peritoneal  layer,  but  toward  the  left  it  becomes  more  manifest, 
and  in  the  neighborhood  of  the  splenic  flexure  it  is  usually  pronounced. 
The  author  has  never  seen  a  diagram  of  any  of  the  ideal  transverse  and 
median  sections  which  made  this  subject  comprehensible,  and  he  believes 
that  nothing  short  of  an  actual  demonstration  will  convey  a  correct 
impression. 

It  should  be  understood  that  the  greater  cavity  of  the  peritoneum  is 
opened  when  the  parietal  layer  is  slit  up  to  examine  the  reflections  as 
above  described.  The  greater  cavity  is  external  to  the  great  omentum. 
The  lesser  cavity  of  the  peritoneum  may  be  regarded  as  the  space  within 
the  doubled  layers  of  the  great  omentum.  It  extends  upward  behind 
the  stomach,  and  can  be  distended  artificially  by  inflation  through  the 
foramen  of  Winslow,  the  opening  by  which  the  greater  and  lesser  cavi- 
ties communicate.  The  position  of  the  foramen  of  Winslow,  at  the  right 
border  of  the  lesser  omentum,  has  already  been  described  (page  20),  as 
well  as  the  manner  of  its  formation  (page  29). 

The  several  portions  of  the  peritoneum  which  have  important  dis- 
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PLATE   57. 


The  anterior  parietal  layer  of  the  peritoneum  removed  to  show  the  great  omentum  fully  developed  and  covering 
completely  the  intestines;  also  the  relations  of  the  liver,  gall-bladder,  and  stomach  to  the  cartilages  of  the  lower  ribs. 


1.  The  cartilage  of  the  right  sixth  rib. 

2.  The  cartilage  of  the  right  seventh  rib. 

3.  The  left  lobe  of  the  liver  overlapping  the  stomach. 

4.  The  lower  margin  of  the  right  lobe  of  the  liver. 

5.  Remnant  of  the  round  or  suspensory  ligament  of  the 

liver. 

6.  The  fundus  of  the  gall-bladder  in  relation  to  the  carti- 

lage of  the  right  ninth  rib. 


7.  One  of  the  vessels  of  the  omentum. 

8.  The  right  spermatic  cord. 

9.  The  stomach. 

10.  The  great  omentum. 

11.  The  lower  portion  of  the  great  omentum  covering  the 

pelvic  viscera. 

12.  The  sub-peritoneal  layer  of  fatty  tissue. 
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tinctive  features  are,  briefly,  the  following.  The  great  omentum  (gastro- 
colic omentum)  (Plate  57)  consists  of  two  double  layers,  proceeding  from 
the  convex  border  of  the  stomach  downward  to  a  variable  extent  and 
then  turning  upward  upon  themselves  to  the  transverse  colon.  In  some 
bodies  the  great  omentum  extends  into  the  pelvis,  and  often  becomes 
involved  in  hernia?;  in  others  it  is  gathered  in  a  bundle  along  the 
transverse  colon.  Its  thickness  varies  considerably,  and  in  a  measure 
corresponds  with  the  general  development  of  the  individual.  In  corpu- 
lent persons  it  is  loaded  with  fat  and  contributes  to  the  apparent  size 
of  the  abdomen.  In  emaciated  subjects  it  is  translucent  and  presents 
a  delicate  lace-work  appearance. 

The  lesser  omentum  (gastro-hepatic  omentum)  extends  between  the 
transverse  fissure  of  the  liver  and  the  concave  border  of  the  stomach. 
It  consists  of  two  layers,  which  include  the  portal  vein,  the  hepatic 
artery,  the  nerves  distributed  to  the  liver,  and  the  hepatic  duct  and 
lymphatic  vessels  coming  from  it.  These  structures  are  surrounded  by 
a  loose  areolar  tissue,  called  the  capsule  of  Glisson  (page  53). 

The  gastro-splenic  omentum  is  in  reality  an  upward  prolongation  of 
the  great  omentum.  It  encloses  the  vasa  brevia,  which  pass  from  the 
splenic  artery  at  the  concave  surface  of  the  spleen  to  the  greater  cul-de- 
sac  of  the  stomach,  and  the  gastro-epiploica  sinistra  artery.  The  spleen 
is  also  invested  for  the  most  part  by  a  lateral  expansion  of  the  parietal 
peritoneum,  duplicatures  of  which  at  the  hilum  connect  it  with  the  adja- 
cent diaphragm  and  are  called  the  phreno-splenic  ligament  and  the  pos- 
terior splenic  ligament.  In  the  folds  of  the  former  are  enclosed  the 
splenic  artery  and  the  splenic  vein.  The  omenta,  besides  being  composed 
of  double  layers,  present  peculiarities  of  structure  which  distinguish  them 
from  the  rest  of  the  peritoneum.  They  are  always  fenestrated,  the  meshes 
being  connected  by  broader  or  narrower  bands  of  fibrous  tissue,  and 
containing  numerous  vessels,  lymph-spaces,  and  masses  of  fat. 

The  mesentery  is  the  fold  of  the  peritoneum  which  is  attached  to 
the  back  wall  of  the  abdomen,  extending  from  the  left  side  of  the 
second  lumbar  vertebra  obliquely  across  the  spine  to  the  right  sacro-iliac 
symphysis.     It  surrounds   the  coils  of  the  jejunum  and   the  ileum,  and 
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between  the  layers  of  its  pedicle  are  the  branches  of  the  mesenteric 
vessels,  nerves,  and  lacteals.  When  spread  out  it  is  fan-shaped.  It  is 
connected  with  the  transverse  mesocolon  above,  and  with  the  mesocolon 
in  relation  to  the  inner  part  of  the  caecum  below.  In  consequence  of 
the  oblique  attachment  of  the  root  of  the  mesentery,  when  a  vessel  is 
wounded  in  the  abdomen  on  the  right  side  the  blood  is  found  in  the 
right  iliac  fossa,  while  if  a  vessel  is  wounded  on  the  left  side  the  blood 
is  found  in  the  cavity  of  the  pelvis.  Slits  sometimes  occur  in  the  layers 
of  the  mesentery,  into  which  a  loop  of  the  intestine  may  find  its  way  and 
become  strangulated. 

It  has  been  suggested  that  an  abnormally  long  mesentery  may  pre- 
dispose to  hernias;  and  it  is  certain  that  the  peritoneum  will  allow  of 
very  considerable  stretching  if  the  force  is  gradually  exerted.  It  is  con- 
stantly brought  to  the  surgeon's  attention  that  the  peritoneum  is  particu- 
larly liable  to  become  inflamed  from  any  source  acting  upon  its  inner 
surface,  such  as  perforation  of  the  small  intestine,  but  that  its  outer 
surface  is  comparatively  exempt,  as  in  the  many  forms  of  abscess  which 
occur  in  the  subperitoneal  tissue. 

The  transverse  mesocolon  is  the  broad  fold  which  connects  the  trans^ 
verse  colon  with  the  back  of  the  abdomen,  and  in  a  measure  separates  the 
stomach,  liver,  and  spleen  from  the  convolutions  of  the  small  intestine. 
The  branches  of  the  colica  media  artery  ramify  between  its  layers.  The 
transverse  colon  is  attached  to  the  abdominal  surface  of  the  eleventh  rib 
by  a  special  thin  fold  of  peritoneum  called  the  pleuro-colic  fold.  The 
ascending  and  descending  mesocolon  respectively  cover  the  right  and  left 
portions  of  the  colon,  upon  their  anterior  and  lateral  surfaces.  Poste- 
riorly there  is  usually  a  broad  part  of  the  large  bowel  in  each  loin 
which  rests  upon  the  lumbar  fascia  without  any  intervening  peritoneum. 
This  is  especially  the  case  upon  the  right  side,  and  is  taken  advantage  of 
in  the  operation  of  colotomy  for  artificial  anus  in  stricture  of  the  rectum 
(page  219).  Occasionally,  however,  the  ascending  and  descending  por- 
tions of  the  colon  are  provided  with  a  distinct  mesocolon.  The  sigmoid 
mesocolon  generally  completely  surrounds  the  sigmoid  flexure  of  the 
colon,  which  it  fastens  in  a  loose  thin  fold  to  the  left  iliac  fossa.     Owing 
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to  the  change  in  this  part  of  the  colon  in  the  adult  from  that  of  the 
simple  flexure  it  presents  in  early  life,  the  sigmoid  mesocolon  is  usually 
extended  upward  along  the  inferior  mesenteric  artery,  forming  the  inter- 
sigmoid  pouch.  This  may  explain  some  of  the  symptoms  attending 
habitual  constipation.  The  mesorectum  is  the  reflection  of  the  perito- 
neum which  surrounds  the  upper  portion  of  the  rectum  and  holds  it  in 
place  against  the  sacrum.  It  includes  the  rectal  or  hsemorrhoidal  vessels 
between  its  layers.  The  other  folds  and  reflections  of  the  peritoneum 
which  constitute  the  visceral  ligaments  will  be  found  described  with  the 
respective  organs  as  they  are  studied  separately  when  removed  from 
the  body. 

The  general  anatomy  of  the  stomach,  including   its   shape,  dimen- 
sions, and  relations,  has  been  studied  with  the  organ  in  situ  (page  23). 
After  it  has  been  moderately  inflated  and  the  lower  part  of  the  oesoph- 
agus and    the  upper   part  of  the  duodenum  ligated,  it  can    be  removed, 
so    as    to    afford    better    opportunity  for    examining   the   structure    of  its 
walls.     The  average  specimen  measures  twenty-nine  centimetres,  or  about 
twelve  inches,  in  length,  and  twelve  and  a  half  centimetres,  or  about  five 
inches,  in  width.     Its  weight   is   four   and   a   half  ounces.     It   has   four 
coats, — the  serous,  the  muscular,  the  submucous,  and  the  mucous.      The 
serous  coat  is  derived  from  the  peritoneum  (page  30).     It  is  closely  ad- 
herent, and  is  complete  except  at  the  concave  and  convex  borders,  where 
the  gastric  vessels  course  between  the  layers  as  these  pass  to  form  the 
different  omenta.     A  fold  of  the  peritoneum  is  reflected  about  the  left 
side   of   the   oesophagus:    it   connects   the   stomach    with   the   diaphragm^ 
and  is  called  the  gastro-phrenic  ligament.     The  muscular  coat  is  exposed 
upon  removal  of  the  peritoneum,  and  consists  of  three  strata  of  variously- 
disposed  fibres  of  the  unstriped  variety.     The  outer  layer,  composed  of 
longitudinal  fibres,  is  more  distinct  along  the  concave  border  than  along 
the  convex,  and  is  continuous  with  the  similar  layer  of  fibres  upon  the 
oesophagus  above  and  upon  the  duodenum  below.     About  the  pyloric  end 
the  layer  of  longitudinal  fibres  is  uniform,  and  at  the  sides  is  augmented 
by  bands  of  connective  tissue  (ligaments  of  Helvetius)  which  produce  the 
antrum  pylori.     The  middle  layer  consists  chiefly  of  circular  fibres,  and 
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the  inner  layer  of  oblique  fibres.  The  latter  are  continuous  with  the 
circular  fibres  of  the  oesophagus,  and  are  most  pronounced  about  the 
oesophageal  end  of  the  stomach,  crossing  obliquely  from  right  to  left,  and 
vice  versa,  and  becoming  scattered  over  the  middle  of  the  stomach,  upon 
which  the  circular  fibres  are  well  marked.  At  the  pyloric  end  the  layer 
of  circular  fibres  suddenly  becomes  thickened  and  produces  the  pyloric 
sphincter.  The  intimate  association  of  the  diaphragm  with  the  oesopha- 
geal opening  naturally  obviates  the  necessity  of  a  special  sphincter  at 
the  cardiac  end,  although  sometimes  there  is  a  valvular  appearance  which 
is  probably  due  to  the  normal  closure  of  the  oesophagus  and  to  prolapsus 
of  the  oesophageal  mucosa.  The  submucous  coat  is  a  whitish  areolar  layer 
loosely  connecting  the  muscular  and  mucous  coats,  so  that  they  can  move 
freely  on  each  other.  This  layer  may  be  regarded  as  the  proper  vascular 
tunic  of  the  stomach,  because  within  it  the  arteries  break  up  into  minute 
branches  before  they  enter  the  mucous  coat  and  the  radicles  of  the  veins 
commence.  It  also  contains  plexiform  lymphatics  and  the  filaments  of  the 
gastric  nerves.  The  mucous  coat  is  the  lining  membrane  of  the  stomach, 
which  must  be  laid  open  from  end  to  end  to  expose  it.  It  usually  ap- 
pears in  the  healthy  state  of  a  pale-pink  or  reddish-gray  color".  It  is 
soft  and  thick  like  velvet,  and  folded  into  wrinkles,  or  rugce,  in  its  long 
diameter.  These  disappear  when  the  organ  is  distended.  The  mucous 
membrane  is  thinnest  at  the  fundus  and  thickest  at  the  pylorus.  In  old 
age  it  appears  to  have  thinned  throughout,  as  if  worn  by  use. 

When  examined  with  the  microscope  the  entire  area  of  the  mucous 
membrane  appears  to  be  covered  with  small  polygonal  depressions  (alveoli), 
in  the  bottom  of  each  of  which  is  seen  the  round  orifice  of  a  tubular 
gland,  or  gastric  follicle.  The  alveoli  are  separated  by  slight  ridges 
which  are  provided  with  villous  processes.  On  section  of  the  mucous 
coat  the  tubular  glands  are  found  to  be  proportioned  in  length  to  the 
thickness  of  the  mucous  membrane,  being  shortest  at  the  cardiac  end 
and  fundus  and  longest  at  the  pyloric  end.  At  either  end  of  the 
stomach  they  present  further  characteristic  differences,  which  have  led 
them  to  be  distinguished  as  cardiac  (or  peptic)  glands  and  pyloric  glands. 
The  cardiac  gastric  glands  have  short  ducts,  which  soon  become  narrow 
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and  communicate  with  several  straight  or  slightly  tortuous  blunt-ended 
tubules.  The  pyloric  gastric  glands  have  longer  ducts,  with  a  larger 
passage  than  that  in  the  ducts  of  the  former,  and  they  also  become 
narrow  and  communicate  with  similar  tubules.  The  ducts  of  both  kinds 
of  glands  are  lined  with  an  extension  of  columnar  epithelium  like  that 
of  the  gastric  surface.  In  the  cardiac  glands  there  are  in  addition  some 
scattered  cells,  which  are  called  parietal  cells,  because  they  have  their 
bases  resting  on  the  basement  membrane.  Each  of  these  is  peculiar  in 
having  a  clear,  oval  nucleus.  The  gastric  epithelium  rests  on  a  very 
delicate  fibro-connective  tissue  augmented  by  the  muscularis  mucosas,  which 
consists  chiefly  of  circular  fibres  except  toward  the  pylorus,  where  the 
fibres  have  a  longitudinal  course.  There  are  many  lymph-paths  which 
communicate  with  the  lymphatic  plexuses  in  the  submucous  coat,  and 
which  pass  to  the  superficial  and  deep  sets  of  lymphatic  glands  situated 
along  the  curvatures  of  the  stomach. 

The  arteries  of  the  stomach  (Plate  61)  are  derived  from  the  gastric, 
the  vasa  brevia,  the  right  and  left  gastro-epiploica,  and  the  pyloric 
arteries.  They  have  already  been  described  (page  23).  Their  arterioles 
penetrate  from  the  submucosa  between  the  glands  and  furnish  a  super- 
ficial capillary  plexus  and  a  deeper  interglandular  plexus.  The  beginnings 
of  the  veins  are  fewer  and  much  larger  than  the  arterioles.  The  venous 
radicles  terminate  in  trunks,  of  which  those  corresponding  to  the  gastric 
and  pyloric  arteries  empty  their  blood  into  the  vena  portae,  and  those 
which  correspond  to  the  vasa  brevia  and  the  epiploicae  arteries  open  into 
the  splenic  vein.  The  branches  of  the  right  and  left  pneumogastric  nerves 
descend  from  the  concave  border  of  the  stomach  and  interlace  every- 
where with  the  branches  from  the  sympathetic  solar  plexus,  forming  the 
gastric  plexuses  (of  Auerbach  and  of  Meissner)  in  the  muscular  and 
mucous  coats.  The  pylorus  (page  22)  is  formed  by  the  mucous  mem- 
brane constricted  by  the  layer  of  circular  muscular  fibres  alone.  Its 
lumen  usually  measures  sixteen  millimetres,  or  about  two-thirds  of  an 
inch,  in  diameter.  The  circular  fibres  act  like  a  sphincter  in  closing 
the  opening,  which  toward  the  stomach  is  oblique  and  toward  the  duo- 
denum is  round.     It   is  noteworthy  that  at   the  pylorus   the  alveoli  of 
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the  stomach  stop  and  the  villous  mucosa  of  the  intestinal  canal  begins. 
The  gastric  juice  is  a  clear,  viscid  liquid  with  a  peculiar  acid  taste.  It 
is  secreted  from  the  epithelium  and  glands  of  the  mucous  membrane  of 
the  stomach,  and  consists  chiefly  of  pepsin  in  solution  with  hydrochloric 
acid  and  mineral  salts. 

The  small  intestine  consists  of  the  duodenum,  the  jejunum,  and 
the  ileum,  and  is,  when  removed  from  the  body,  six  metres,  or  about 
twenty  feet,  in  length  in  the  adult.  The  extent  and  relative  position  of 
the  duodenum  (Plate  61)  are  described  on  page  25.  The  jejunum  to  exr 
ternal  appearance  resembles  the  duodenum,  being  like  it  more  vascular 
and  its  wall  feeling  thicker  than  that  of  the  ileum,  in  consequence  of  the 
arrangement  of  the  mucous  coat,  but  there  are  no  defined  limits  between 
the  lower  portions  of  the  small  intestine.  Their  outward  characteristics 
are  signified  by  their  names,  that  of  jejunum  being  given  to  the  upper 
portion,  which  is  usually  found  empty  after  death,  and  that  of  ileum  to 
the  lower  part,  which  is  especially  twisted  into  coils.  Like  the  stomach, 
the  small  intestine  has  four  coats, — the  serous,  the  muscular,  the  submucous, 
and  the  mucous.  The  peritoneum  furnishes  the  serous  coat,  which,  except 
in  regard  to  the  descending  and  transverse  portions  of  the  duodenum,  forms 
a  complete  investment.  The  muscular  coat  consists  of  an  outer  longitu- 
dinal layer  and  an  inner  circular  layer,  the  latter  being  the  thicker  of 
the  two  until  near  the  termination  of  the  ileum  in  the  caecum,  where  it 
is  very  thin.  The  submucous  coat  intervenes  between  the  muscular  and 
the  mucous  coat,  and  in  immediate  relation  to  the  latter  it  is  provided 
with  a  delicate  layer  of  non-striped  muscular  fibres,  called  muscularis 
mucosal. 

The  mucous  coat  of  the  small  intestine  is  well  worthy  of  careful 
study.  In  order  to  see  it,  the  bowel  should  be  removed,  washed,  and 
laid  open.  It  then  appears  arranged  in  transverse  folds,  called  valvules 
conniventes,  which  are  best  marked  along  the  anterior  wall  of  the  duo- 
denum. They  extend  about  one-half  or  two-thirds  round  the  bowel, 
but  never  encircle  it.  They  are  not  of  equal  size,  and  project  nine 
millimetres,  or  about  one-third  of  an  inch.  They  do  not  disappear 
when  the  tube  is  distended,  as  do  the^  similar  folds  of  the  macous  lining 
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of  the  oesophagus  and  the  stomach.  The  valvulaa  conniventes  are  most 
developed  in  relation  to  the  opening  of  the  biliary  and  pancreatic  ducts 
in  the  inferior  angle  of  the  duodenum  (page  25).  The  orifice  of  the 
bile-duct  is  surmounted  by  a  hood-like  fold  (the  caruncula  major). 
The  bile-duct  (page  55)  takes  a  very  oblique  course  through  the  wall 
of  the  duodenum  before  it  opens,  and  from  the  opening  there  extends 
downward  a  small  vertical  fold,  called  the  frmnulum.  The  valvulse  con- 
niventes become  farther  apart  and  gradually  diminish  in  size  until  they  dis- 
appear about  the  middle  of  the  ileum.  The  entire  mucous  lining  of  the 
intestine  presents  small  vascular  processes,  the  villi,  which  can  be  readily 
seen  by  floating  a  portion  of  the  bowel  in  water.  Under  the  microscope 
a  single  villus  is  found  to  consist  of  an  outer  layer  of  epithelium  super- 
posed on  a  basement  layer,  under  which  are  polygonal  connective  cells 
traversed  by  capillary  vessels  which  return  their  blood  by  a  single 
venous  radicle.  The  axis  of  the  villus  is  occupied  by  one  or  two  lymph- 
canals  which  begin  in  a  closed  end  near  the  top  of  the  process,  where 
it  is  enclosed  by  fibres  from  the  muscularis  mucosa?.  The  lymph-canals 
are  the  beginnings  of  the  lacteal  or  absorbent  vessels.  In  all  parts  of 
the  villus  there  are  numerous  amoeboid  lymph-cells  with  oval  nuclei. 
It  has  been  estimated  that  the  small  intestine  contains  four  millions 
of  villi.  The  valvulee  conniventes  being  covered  both  on  their  upper 
and  on  their  lower  surface  greatly  increase  the  absorbent  surface  over 
which  the  chyme  passes.  Most  of  the  particles  of  fat  contained  in  the 
food  are  supposed  to  be  absorbed  by  the  villi  and  carried  into  the  system 
by  the  amoeboid  cells. 

Throughout  the  small  intestine  between  the  villi  are  variously  placed 
four  kinds  of  intestinal  glands,  severally  known  as  the  glands  of  Lieber- 
kiihn,  of  Brunner,  of  Peyer,  and  the  solitary  glands.  The  most  numer- 
ous are  the  simple  follicles  of  Lieberkuhn.  They  are  distributed  over  the 
large  as  well  as  over  the  small  intestine,  and  consist  of  simple  tubu- 
lar mucous  glands  having  blind  ends.  Their  orifices  appear  under  the 
microscope  like  dots  or  puncta  between  the  villi.  The  glands  of  Brunner, 
or  duodenal  glands,  are  found  chiefly  close  to  the  pylorus,  and  in  struc- 
ture resemble  enlarged  pyloric  glands.  The  glands  of  Peyer  (glandulce 
Vol.  II— 6 


PLATE   58. 


The  convolutions  of  the  small  intestine  as  they  normally  appear  upon  openiDg  the  abdomen  and  reflecting  upward 
the  great  omentum  and  the  transverse  portion  of  the  colon. 


1.  The  under  surface  of  the  great  omentum,  which  is 

turned  upward  to  show  the  intestines  in  situ. 

2.  The  transverse  colon,  with  appendices  epiploicae. 
8.  The  transverse  mesocolon. 

4.  The  csecum  (lying  just  within  the  crest  of  the  right 

ilium). 

5.  A  coil  of  small  intestine  (ileum)  in  the  right  iliac  fossa. 


6.  The  bladder  (partially  distended). 

7.  A  coil  of  small  intestine  (Jejunum). 

8.  The  descending  colon. 

9.  Coils  of  small  intestine  (ileum). 

10.  A  coil  of  small  intestine  (Jejunum)  in  the  left  iliac  fossa. 

11.  A  portion  of  the  (so-called)  sigmoid   flexure  of  the 

colon. 
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agminatce)  are   found   in   the  lower  part   of  the  jejunum,  but   especially 
throughout  the  ileum.     They  are  most  distinctly  seen  in  children.     They 
are  arranged  in  aggregations  or  groups,  about  thirty  in  number,  on  the 
border  of  the   intestine   opposite   the   attachment   of  the   mesentery.     In 
the  jejunum   they  appear  circular,  and   in  the  ileum  as  longitudinally- 
extended   patches,  so   that   they  are   often  called  Peyer's  patches.     They 
measure  from  one  to  seven  centimetres,  or  from  half  an  inch  to  three 
inches,  in   length,  and   from    two  to  twelve   millimetres,  or   from   a   few 
lines  to  half  an  inch,  in  width.     They  are  usually  destitute  of  villi  on 
the  surface,  but  contain  many  lymphoid  nodules.     They  are  surrounded 
by  close   rows  of  villi  and  simple  follicles.     These  patches  diminish   in 
number  and  lose  their  distinctness  as  age  advances.     They  are  peculiarly 
susceptible  to  disease,  as   in   typhoid   fever,  when   they  become  enlarged 
and  are  liable  to  ulceration,  often  perforating   the  intestine.     When   the 
muscular  coat  is  removed  from  over  one  of  these  patches  in  the  normal 
state,  it  appears  to  consist  of  a  number  of  oval  flask-shaped  vesicles  em- 
bedded  in   the  submucous  tissue.     The  vesicles  are  ductless,  and  appear 
to  discharge  their  contents — a  grayish  fluid — by  rupture  of  their  capsules. 
The  solitary  glands  are  scattered  lymphoid  nodules,  resembling  a  single 
one  of  the  component  nodules  of  the  glands  of  Peyer. 

Around  each  solitary  or  agminated  gland  there  is  a  minute  net-work 
of  blood-vessels  and  lymphatic  vessels.  The  latter  pierce  the  muscular 
coat  and  join  with  the  outer  set  of  intestinal  lymphatics,  which  run 
between  the  layers  of  the  longitudinal  and  the  circular  fibres. 

The  lymphatic  vessels  of  the  intestinal  canal  are  called  lacteal  vessels 
because  they  appear  of  a  milky-white  color,  in  consequence  of  the  admix- 
ture of  the  fatty  products  of  digestion  with  the  ordinary  intestinal  juice, 
which  is  derived  from  the  epithelium  and  glands  of  the  mucous  mem- 
brane. This  combination  produces  a  nutritive  liquid  which  is  emulsified 
lymph  and  is  called  chyle.  The  lacteal  vessels  are  constantly  engaged  in 
carrying  it  into  the  circulation.  After  leaving  the  small  intestine  the 
lacteals  pass  to  the  lacteal  glands,  of  which  there  are  over  two  hundred, 
in  the  layers  of  the  mesentery. 

The   arteries  supplying  the  small  intestine  are   the  branches  which 
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arise  from  the  convexity  of  the  superior  mesenteric  artery  (Plate  59), 
and  which  freely  inosculate  over  the  surfaces  of  the  bowel,  as  described 
on  page  21.  The  upper  portion  of  the  duodenum  is  supplied  by  the 
g astro-duodenal  branch  of  the  hepatic  artery  (Plate  60,  No.  9).  The 
veins  accompany  the  arteries  and  empty  into  the  superior  mesenteric 
vein  (Plate  59),  which  with  the  splenic  vein  forms  the  vena  portse 
behind  the  pancreas.  The  nerves  of  the  intestinal  wall  are  derived 
from  the  superior  mesenteric  plexus  of  sympathetic  nerves  which  accom- 
pany the  distribution  of  the  arteries  in  the  layers  of  the  mesentery. 
Tbe  nerve-filaments  separate  from  the  arteries  on  reaching  the  wall  of 
the  bowel  and  pierce  the  layer  of  longitudinal  muscular  fibres,  forming 
the  plexus  mesentericus  of  Auerbach.  From  this  plexus  filaments  extend 
into  the  submucosa,  where  they  again  form  the  plexus  of  Meissner,  in 
the  same  manner  as  in  the  walls  of  the  stomach. 

The  large  intestine  consists  of  the  caecum,  the  colon,  and  the 
rectum,  and  measures  in  the  adult  about  one  and  a  half  metres,  or  from 
five  to  six  feet,  in  length.  But  all  measurements  can  be  considered  only 
approximative,  as  the  longitudinal  muscular  fibres  are  easily  damaged  in 
removing  the  bowel  from  the  body,  so  that  it  is  more  or  less  lengthened. 
The  relative  positions  of  the  different  portions  are  described  as  they  appear 
in  the  body  (pages  25,  27,  and  45),  and  are  shown  in  Plates  58,  59,  61, 
72,  and  73.  Considered  as  a  whole,  the  large  intestine  forms  a  great 
loop.  Beginning  at  the  caecum  in  the  right  iliac  fossa,  it  first  ascends 
to  the  liver,  then,  arching  across  to  the  spleen,  it  descends  to  the  left 
iliac  fossa,  whence  it  passes  into  the  pelvis  to  terminate  at  the  anus. 
Almost  all  of  the  large  bowel  which  is  contained  within  the  abdomen 
is  accessible  to  pressure  through  the  surface  wall,  and  in  cases  of  col- 
lection of  flatus  giving  rise  to  colicky  pains  (tormina)  much  relief  can 
be  afforded  by  gently  rubbing  over  the  course  of  the  colon.  Through- 
out its  course  the  large  intestine  is  thicker  and  less  vascular  than  the 
small  intestine.  Its  principal  external  features  are  that  it  is  pouched, 
pr  sacculated,  and  that  it  has  attached  to  it  little  pendulous  portions  of 
fat  covered  with  peritoneum,  called  appendices  epiploic^.  The  latter  are 
always  especially  noticeable  along  the  free  border  of  the  transverse  colon 
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(Plate  58,  No.  2).  The  sacculi  are  maintained  by  the  longitudinal 
muscular  fibres  being  arranged  in  three  separate  bands,  the  tcenice  coli, 
although  they  probably  originate  in  consequence  of  the  fasces  as  they 
become  hardened  causing  a  bulging  of  the  intestine  and  thus  a  sepa- 
ration of  the  longitudinal  muscle-fibres  into  the  taeniae.  If  the  taenia?  are 
severed,  the  sacculi  at  once  disappear  and  the  bowel  is  proportionately 
lengthened.  The  mucous  membrane  of  the  large  intestine  is  destitute 
of  villi,  valvulas  conniventes,  and  glands  of  Peyer,  but  there  are  abun- 
dant simple  follicles  and  solitary  glands  which  are  larger  than  those 
in  the  small  intestine. 

If  the  caecum  is  inflated  after  having  been  thoroughly  washed,  its 
peculiar  shape  and  the  external  relations  of  the  termination  of  the  ileum 
and  the  vermiform  appendix  can  be  noted ;  but  the  preparation  must  be 
dried  before  examining  the  interior,  which  can  then  be  best  done  by 
cutting  away  the  fundus  below  the  iliac  orifice.  This  will  give  a  view 
of  the  valves  (Plate  65,  Fig.  5,  Nos.  5  and  6) ;  also  of  the  ridges  or 
incomplete  shelves  of  the  mucous  membrane,  which  correspond  to  the 
grooves  (plicce  sigmoidece)  on  the  external  surface.  The  latter  dis- 
appear, like  the  sacculi,  when  the  longitudinal  bands  are  divided.  The 
orifice  of  the  ileum  appears  like  a  button-hole  with  two  nearly  parallel 
margins :  the  upper  one,  projecting  more  than  the  lower,  is  called  the 
ileo-colic  valve;  the  lower  one,  ascending  obliquely  beneath  the  upper,  is 
called  the  ileo-ccecal  valve.  Each  valve  is  formed  by  a  duplicature  of 
the  mucous,  submucous,  and  circular  muscular  layers.  They  can  be 
unfolded  by  dissecting  away  the  longitudinal  fibres  and  the  peritoneum. 
It  is  interesting  that  the  mucous  covering  of  the  valves  toward  the  ileum 
is  provided  with  villi,  while  that  toward  the  caecum  is  without  them. 
The  vermiform  appendix  (page  27)  has  a  continuous  coat  of  longitu- 
dinal and  circular  muscular  fibres,  and  its  mucous  membrane  possesses 
numerous  lymphoid  follicles. 

The  rectum  is  best  examined  in  situ,  and  its  relation  to  the  sacrum 
can  be  seen  in  sections  of  the  pelvis  (Plates  73  and  74).  In  the  adult 
it  is  situated  entirely  within  the  true  pelvis,  while  in  the  infant  its 
upper  portion  is  in  the  false  pelvis,  or  lower  part  of  the  abdomen.     In 
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the  latter  it  is  also  nearly  straight,  but  in  the  former  it  presents  three 
marked  curves,  one  lateral  and  two  antero-posterior,  as  follows  :  it 
commences  opposite  the  left  sacro-iliac  symphysis,  curves  slightly  to 
the  right  of  the  middle  line,  and  then  descends,  adapting  itself  to  the 
shape  of  the  sacrum  and  coccyx,  and  at  the  tip  of  the  latter  it  bends 
backward  to  terminate  in  the  anus.  The  rectum  is  cylindrical.  It  is 
narrowest  at  its  upper  part,  and  gradually  increases  in  size  toward  the 
anus,  immediately  above  which  it  presents  a  dilatation,  the  ampulla 
analis,  capable  of  being  enormously  distended.  The  rectum  is  about 
twenty  centimetres,  or  eight  inches,  in  length,  and  its  upper  portion  is 
entirely  invested  with  the  mesorectum  (page  37).  Anteriorly  the  recto- 
vesical pouch  of  the  peritoneum  (page  31)  is  within  from  seven  to  ten 
centimetres,  or  from  two  and  a  half  to  four  inches,  of  the  perineum. 
Posteriorly  the  peritoneum  does  not  come  within  nine  centimetres,  or  three 
and  a  half  inches,  of  the  anus  (page  128).  The  muscular  coat  of  the 
rectum  differs  from  that  of  the  caecum  and  colon  in  that  its  longitudinal 
layer  completely  surrounds  it,  and  that  both  the  longitudinal  and  the 
circular  fibres  are  well  developed,  resembling  those  of  the  oesophagus. 

The  longitudinal  fibres  become  lost  iu  the  connective  tissue  about  the 
anus.  They  are  augmented  by  a  band  of  fibres  which  extend  on  each 
side  from  the  second  coccygeal  vertebra  to  the  margin  of  the  rectum, — 
the  recto-coccygeus  muscle.  The  circular  fibres  become  thickened  about  six 
millimetres,  or  about  a  quarter  of  an  inch,  from  the  anal  orifice,  forming 
the  internal  or  deep  sphincter  ani  muscle.  The  external  sphincter  ani 
muscle  is  described  with  the  perineum  (page  160).  The  mucous  mem- 
brane of  the  rectum  is  very  vascular  and  thick,  and  so  loosely  attached  to 
the  muscular  coat  that  in  children,  in  whom  the  bowel  is  also  straighter, 
as  stated  above,  it  predisposes  to  prolapsus.  There  are  three  permanent 
semilunar  folds  of  the  mucous  membrane  (Houston's  valves).  The  first, 
situated  opposite  the  prostate  gland  (page  134),  projects  backward,  the 
second,  opposite  the  middle  of  the  sacrum,  projects  inward  from  the  left 
side,  and  the  third,  near  the  commencement  of  the  bowel,  projects  from 
the  right  side.  The  middle  one  is  always  the  most  prominent.  When 
the  rectum  is  empty  the  mucous  membrane  appears  folded  longitudinally 
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(columne  recti),  and  at  the  verge  of  the  anus  is  gathered  into  looped  folds, 
called  the  valvules  Morgagni.  The  anus  (page  159)  appears  on  section  to 
have  a  stellate  lumen. 

The  arteries  which  supply  the  cecum  and  the  colon  are  the  branches 
from  the  right  border  of  the  superior  mesenteric  artery  (Plate  59)  and 
the  branches  of  the  inferior  mesenteric  artery  (Plate  60)  :  they  are  the 
colica  media,  colica  dextra,  colica  sinistra,  colica  sigmoidea,  and  ileo-colic 
arteries.  The  veins  from  the  different  portions  of  the  colon  join  the 
inferior  and  superior  mesenteric  branches  of  the  portal  system.  The 
rectum  has  a  special  blood-supply  from  three  diverse  sources.  The 
superior  rectal  or  superior  hemorrhoidal  artery  comes  from  the  inferior 
mesenteric  artery  (Plate  60,  No.  31),  the  middle  rectal  or  middle  hemor- 
rhoidal artery  from  the  anterior  root  of  the  internal  iliac  artery  (Plate 
76,  Fig.  1,  No.  7),  and  the  inferior  rectal  or  inferior  hemorrhoidal  artery 
from  the  internal  pudic  artery  (Plate  77,  Fig.  1,  No.  31,  and  Plate  79, 
No.  12).  The  disposition  of  the  arteries  in  the  lower  part  of  the  rectum 
is  very  peculiar.  They  pass  parallel  to  one  another  toward  the  anus  and 
freely  communicate  by  large  transverse  branches.  The  veins  are  similarly 
arranged,  and  establish  the  hemorrhoidal  venous  plexus  about  the  lower 
end  of  the  rectum.  The  main  trunks  from  the  latter  are  the  superior 
hemorrhoidal  veins,  tributaries  of  the  inferior  mesenteric  vein,  and  the 
middle  and  inferior  hemorrhoidal  veins,  which  terminate  in  the  internal 
iliac  veins,  so  that  the  portal  and  general  venous  systems  are  brought 
into  direct  communication.  To  this  fact  is  chiefly  attributed  the  tendency 
of  the  veins  about  the  anus  to  become  varicosed,  and  to  the  formation 
of  piles  or  haemorrhoids. 

The  lymphatic  vessels  of  the  large  intestine  are  very  numerous. 
Those  from  the  colon  pass  to  the  lymphatic  glands  situated  along  the 
attachment  of  the  mesocolon,  and  of  those  from  the  rectum  some  pass 
to  a  few  glands  behind  the  bowel  in  the  pelvis  and  others  to  the  glands 
in  the  loins.  The  nerves  of  the  colon  accompany  the  branches  of  the 
arteries,  and  are  derived  from  the  superior  and  inferior  mesenteric  plexuses 
of  the  sympathetic  system.  The  nerves  of  the  rectum  are  derived  from 
the  inferior  mesenteric,  hypogastric,  and  sacral  plexuses. 
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The  lymphatic  or  absorbent  system  consists  of  numerous  fine 
transparent  vessels  and  nodular  bodies  or  glands.  Like  the  blood-vessels 
(page  293,  Vol.  I.),  the  main  lymphatic  vessels  have  three  coats,  an 
outer  or  adventitia,  composed  essentially  of  fibro-connective  tissue,  a 
middle  or  muscular,  and  an  inner,  composed  of  elastic  tissue  lined  by 
endothelium.  The  latter  is  peculiar  for  the  many  irregularities  it  pre- 
sents, being  variously  formed  into  projections,  folds,  or  pocket-like  valves, 
which  in  the  larger  lymphatic  vessels  are  disposed  in  pairs  so  close 
upon  one  another  that  the  vessels  appear  when  distended  like  strings  of 
beads.  Throughout  the  body  the  lymphatic  vessels  are  generally  arranged 
in  superficial  and  deep  sets.  The  superficial  lymphatics  form  intricate 
plexuses  upon  the  surface  of  the  various  organs,  and  communicate  freely 
with  the  deep  lymphatics,  which  commence  in  the  interstices  of  the  tissues, 
and  follow  the  course  of  the  blood-vessels.  The  primary  lymphatic  vessels 
are  called  lymphatic  capillaries,  and,  like  the  capillary  blood-vessels,  are 
composed  of  a  single  endothelial  coat.  They  originate  either  in  the 
lymph-paths,  or  cellular  spaces  of  the  connective  tissue  (page  301,  Vol.  I.), 
or  in  the  perivascular  and  perineural  spaces,  in  relation  to  the  sheaths 
of  certain  arteries  or  nerves,  or  by  stomata  upon  the  walls  of  the  serous 
cavities,  which  are  practically  great  lymph-spaces.  The  intestinal  lym- 
phatics, or  lacteals,  as  already  described  (page  43),  arise  by  closed  ex- 
tremities upon  the  villi  of  the  mucous  membrane  of  the  intestinal  canal. 

In  the  course  of  the  chief  lymphatic  trunks  there  are  oval  or  rounded 
masses  of  a  reddish-gray  color,  called  lymphatic  glands,  which  normally 
vary  in  size  from  that  of  a  hemp-seed  to  that  of  an  almond.  The 
structure  of  these  glands  consists  of  a  medullary  pulpy  mass  of  reticular, 
tissue  surrounded  by  a  capsule  composed  of  several  strata  of  connective 
tissue  containing  some  unstriped  muscle  cells.  From  the  capsule  septa 
extend  inward,  subdividing  the  mass  into  alveoli  which  communicate 
with  one  another  and  resemble  very  closely  the  lymphatic  follicles  as 
found  in  the  digestive  canal  (page  43).  The  space  between  the  portion 
of  the  medullary  mass  in  each  alveolus  and  its  portion  of  the  capsule 
constitutes  a  lymph-sinus,  the  lining  layer  of  which  is  adenoid  tissue 
containing   leucocytes.     The   lymphatic   vessels  which   enter   the   glands 
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are  called  afferent,  in  distinction  from  the  efferent,  which  leave  them. 
The  afferent  vessels  usually  divide  into  many  branches  before  entering 
a  gland,  which  they  do  at  all  parts  of  the  periphery,  and,  losing  their 
outer  and  middle  coats,  form  a  dense  plexus  in  the  layers  of  the  capsule, 
whence  they  open  into  the  lymph-sinuses  and  thus  bring  the  lymph 
into  contact  with  the  medullary  mass.  The  efferent  vessels  commence 
in  the  lymph-sinuses  and  emerge  at  a  depression  called  the  liilum,  where 
the  capsule  is  deficient,  and  which  also  gives  entrance  and  exit  to  the 
arteries  and  veins  peculiar  to  each  gland.  The  efferent  vessels  after 
leaving  the  gland-structure  unite  and  form  the  lymphatic  trunks.  The 
lymphatic  glands  are  most  numerous  in  relation  to  the  larger  blood- 
vessels of  the  neck,  thorax,  abdomen,  and  pelvis,  and  especially  in  the 
layers  of  the  mesentery.  In  the  axilla  and  groin  they  are  grouped  in 
clusters,  and  a  few  occur  at  the  back  of  the  head,  the  bend  of  the 
elbow,  and  the  popliteal  space.  They  are  particularly  described  with 
the  anatomy  of  each  of  these  regions.  It  should  be  recognized  here 
that  the  lymphatic  glands  are  found  chiefly  wherever  there  is  a  series 
of  converging  lymphatic  .vessels,  and  where  the  motions  of  the  parts 
which  they  drain  are  liable  to  subject  the  lymph-current  to  pressure. 
They  are  always  largest  in  those  localities  which  are  most  vascular. 

The  lymph  is  a  transparent,  pale  amber-colored  fluid,  consisting  of 
lymph-plasma  and  lymph-corpuscles.  The  latter  are  found  to  be  most 
numerous  in  the  afferent  vessels.  The  lymphatic  vessels  eventually  ter- 
minate chiefly  at  the  junctions  of  the  common  jugular  and  subclavian 
veins  in  the  root  of  the  neck,  by  the  thoracic  duct  on  the  left  side  and 
the  lymphatic  duct  on  the  right,  as  described  in  Vol.  I.,  pages  227, 
318.  There  are,  however,  communications  between  the  lymphatic  vessels 
and  the  posterior  tibial  and  internal  iliac  veins  which  should  not  be 
overlooked. 

The  liver.— The  position  of  the  liver  as  it  appears  upon  first  open- 
ing the  anterior  wall  of  the  abdomen  has  already  been  referred  to  (page 
21).     Its  relations   should   also   be  studied  while  the  organ  is  in  place. 
The   liver   occupies   the   whole   of  the   right   hypochondriac   region,  and 
Vol.  II.— 7 


PLATE   59. 


The  layers  of  the  mesentery  are  opened  to  demonstrate  the  branches  of  the  superior  mesenteric  vessels. 


1.  The  great  omentum  reflected. 

2.  The  transverse  colon. 

3.  The  transverse  mesocolon. 

4.  The  colica  dextra  artery. 

5.  The  superior  mesenteric  vein. 

6.  The  colica  media  artery. 

7.  The  caput  caecum. 


8.  A  portion  of  the  ileum. 

9.  A  portion  of  the  jejunum. 

10.  The  superior  mesenteric  artery. 

11.  The  colica  sinistra  artery. 

12.  The  vasa  intestini  tenuis. 

13.  A  loop  of  the  jejunum. 
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extends  across  the  epigastric  to  a  variable  degree  into  the  left  hypochon- 
driac (Plate  29,  Vol.  I.,  and  Plate  57).  Its  upper  convex  surface  is 
moulded  to  the  arch  of  the  diaphragm,  being  protected  on  the  right  side 
by  the  ribs  and  their  cartilages  from  the  seventh  to  the  eleventh,  and 
in  front  by  the  ensiform  cartilage  and  the  cartilages  of  the  sixth,  seventh, 
eighth,  and  ninth  ribs.  The  liver  rises  and  falls  with  the  diaphragm  in 
respiration,  the  upper  surface  of  the  right  lobe  reaching  as  high  poste- 
riorly as  the  level  of  the  upper  border  of  the  eighth  dorsal  vertebra  in 
forced  expiration,  while  in  forced  inspiration  it  descends  to  the  level  of 
the  ninth  dorsal  vertebra  (Plate  82).  The  position  of  the  organ  also 
varies  with  the  posture.  In  the  adult  when  standing  erect  and  breathing 
naturally  the  lower  border  follows  a  line  drawn  from  the  eighth  left  to 
the  ninth  right  costal  cartilage  (Plate  27,  Vol.  I.).  This  line  is  lower 
in  the  female  and  in  children  of  both  sexes.  In  the  recumbent  position 
the  liver  gravitates  backward,  so  that  the  lower  edge  cannot  be  felt 
beneath  the  cartilages  of  the  ribs  on  the  right  ride.  Percussion  over 
the  anterior  surface  of  the  body  will  reveal  that  the  liver  extends 
upward  to  a  line  crossing  the  lower  end  of  the  gladiolus  or  mesosternum, 
and  on  the  right  side  to  the  level  of  the  fifth  chondro-sternal  joint,  and 
on  the  left  side  to  that  of  the  sixth  (Plate  27,  Vol.  I.).  Tight  lacing, 
habitually  employed,  will  displace  the  liver,  and  in  extreme  cases  it  may 
even  be  forced  into  the  right  iliac  fossa.  It  should  not  be  overlooked 
that  the  healthy  liver  is  subject  to  considerable  changes  during  life.  The 
diaphragm  separates  the  liver  from  the  right  lung,  the  thin  margin  of 
which  descends  in  front  of  it  as  far  as  the  seventh  costal  cartilage  (Vol. 
I.,  page  322).  In  the  middle  line  below  the  ensiform  cartilage  the  liver 
is  close  to  the  abdominal  wall,  where  it  overlaps  the  stomach.  The 
relation  of  the  liver  to  the  right  lower  ribs  is  of  importance,  because  it 
may  be  seriously  implicated  when  the  ribs  are  fractured;  and  punctured 
wounds  occurring  through  the  right  sixth  or  seventh  intercostal  space 
would  involve  the  diaphragm,  and  not  only  open  both  the  pleural  and 
peritoneal  cavities  but  also  injure  both  the  lung  and  the  liver. 

The  liver  is  connected  with  the  diaphragm  by  folds  of  the  peritoneum 
which  are  called  ligaments.     The  right  and  left  lateral  ligaments  (Plate 
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64,  Fig.  1,  Nos.  3  and  6)  are  formed  by  the  layers  of  the  peritoneum 
over  the  surfaces  of  the  liver  being  reflected  at  the  ends  of  the  posterior 
border.  Extending  between  the  lateral  ligaments  there  is  a  broad  part  of 
the  reflection,  the  coronary  ligament,  which  receives  the  suspensory  or  falci- 
form ligament.  The  latter  crosses  the  surface  of  the  liver  in  an  oblique 
direction  from  the  umbilicus  (Plate  57,  No.  5),  and  contains  in  its  free 
border  the  cord  resulting  from  the  obliterated  umbilical  vein,  which  is 
called  the  round  ligament  (Plate  67,  Fig.  3,  No.  2).  When  removed 
from  the  body  the  liver  will  be  found  to  weigh  in  the  adult  from  fifty 
to  sixty  ounces.  It  measures  from  twenty-five  to  thirty  centimetres,  or 
from  ten  to  twelve  inches,  in  length,  eighteen  centimetres,  or  about  seven 
inches,  in  breadth,  and  eight  centimetres,  or  about  three  inches,  in  thick- 
ness. The  liver  is  of  a  deep  reddish-brown  color,  often  mottled  with 
purple.  Looked  at  from  above  and  when  placed  as  it  would  be  in  the 
body  (Plate  64,  Fig.  1),  its  upper  surface  appears  smooth  and  convex, 
with  the  fold  of  the  peritoneum  forming  the  suspensory  ligament  passing 
from  behind  forward  and  dividing  this  surface  into  the  right  and  left  lobes. 
The  right  lobe  is  much  the  larger.  The  anterior  border  is  a  sharp,  thin 
edge,  below  which  is  seen  the  fundus  of  the  gall-bladder.  To  the  left 
of  the  latter  there  is  a  notch  lodging  the  round  ligament.  The  posterior 
border  is  rounded  and  thick  and  has  the  coronary  and  lateral  ligaments 
attached  to  it.  When  the  organ  is  reversed,  so  as  to  show  its  under  sur- 
face, it  will  be  seen  to  be  concave  and  very  irregular  (Plate  64,  Fig.  2), 
owing  to  being  marked  by  five  fissures  which  present  somewhat  the 
appearance  of  the  letter  A  inverted.  The  right  and  left  lobes  are  here 
seen  to  be  divided  by  the  longitudinal  fissure,  which  contains  the  round 
ligament.  It  is  deeper  in  front  than  behind,  and  frequently  bridged 
over  by  liver-tissue  (the  pons  hepatis).  The  fissure  for  the  ductus  venosus 
is  the  continuation  backward  of  the  longitudinal  fissure,  and  contains  the 
obliterated  cord  from  the  foetal  ductus  venosus  (Vol.  I.,  page  304).  The 
fissure  of  the  gall-bladder  is  to  the  right  of  the  longitudinal  fissure. 
The  fissure  for  the  inferior  vena  cava  passes  obliquely  to  join  the  fissure 
for  the  ductus  venosus  at  the  posterior  border  of  the  liver.  It  is  very 
often  bridged  across  (Plate  64,  Fig.  2,  No.  19).     The  transverse  or  portal 
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fissure  unites  the  other  fissures  and  transmits  the  vessels  into  the  sub- 
stance of  the  liver. 

Besides  the  right  and  left  lobes  there  are  three  others,  which  may  be 
considered  as  parts  of  the  right  lobe.  The  lobulus  Spigelii  is  quadri- 
lateral, placed  between  the  fissures  for  the  ductus  venosus  and  the  infe- 
rior vena  cava  and  the  transverse  fissure.  This  lobe  is  joined  to  the 
right  lobe  by  a  narrow  portion  of  liver-substance,  the  lobulus  caudatus. 
The  latter  separates  the  transverse  fissure  from  the  fissure  for  the  inferior 
vena  cava.  The  lobulus  quadratus  is  between  the  gall-bladder  and  the 
longitudinal  fissure.  It  will  be  noticed  that  the  posterior  surface  is 
deeply  notched  where  it  fits  against  the  bodies  of  the  dorsal  vertebra?, 
and  that  it  is  indented  by  the  inferior  vena  cava,  to  the  right  of  which 
there  is  a  shallow  fossa,  the  impressio  renalis,  for  the  right  kidney  and 
supra-renal  body.  There  is  another  fossa  to  the  right  of  the  gall-bladder 
at  the  anterior  part  of  the  lower  surface,  which  receives  the  hepatic 
flexure  of  the  colon,  and  is  the  impressio  colica. 

The  liver  is  surrounded  with  a  thin,  firm,  fibrous  coat,  which  can  be 
best  seen  where  the  peritoneal  covering  is  deficient.  It  does  not  send 
inward  prolongations  through  the  substance  of  the  organ,  as  is  the  case 
with  similar  coats  of  other  glandular  structures.  It  is,  however,  continu- 
ous at  the  transverse  fissure  with  the  sheath  of  areolar  tissue  called  the 
capsule  of  Glisson,  which  loosely  surrounds  the  vessels  as  they  enter  and 
issue  from  that  fissure  and  encloses  them  throughout  their  ramifications. 
The  relations  which  the  vessels  hold  to  one  another  at  the  transverse 
(or  portal)  fissure  are  (Plate  64,  Fig.  2)  the  hepatic  artery  in  front 
and  to  the  left,  the  common  bile-duct  to  the  right,  and  the  vena  portse 
behind  and  between  these. 

The  liver-substance  consists  of  an  aggregation  of  minute  polyhedral 
lobules,  which  are  imperfectly  marked  off  from  one  another  by  septa  of 
areolar  tissue.  The  lobules  themselves  consist  of  polyhedral  epithelial 
cells  (amoeboid  during  life)  containing  nuclei  held  closely  together  by 
a  sponge-like  arrangement  of  capillary  blood-vessels.  It  is  interesting 
to  note  that  the  two  different  vessels,  the  portal  vein  and  the  hepatic 
artery,  which  convey  the  blood  to  the  liver  both  enter  at  the  transverse 
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fissure    and    break    up    into    diverging    branches,  which    accompany    one 
another  to  their  terminations  at  the  periphery  of  the  lobules. 

The  vena  portse,  or  portal  vein,  commeuces  on  the  right  of  the 
body  of  the  second  lumbar  vertebra,  and  ascends  behind  the  head  of 
the  pancreas  and  the  first  part  of  the  duodenum  between  the  contiguous 
layers  of  the  peritoneum  to  the  right  end  of  the  transverse  fissure  of 
the  liver.  It  conveys  the  blood  which  has  been  returned  from  the 
veins  of  the  digestive  canal,  the  inferior  and  superior  mesenteric  veins, 
and  the  blood  from  the  splenic  vein,  which  receives  on  its  way  from 
the  spleen  the  venoz  breves  and  the  left  gastro-epiploic  vein,  to  be  puri- 
fied before  it  j^asses  back  into  the  circulatory  system.  The  hepatic 
artery  arises  from  the  right  of  the  cceliac  axis  (of  the  aorta),  and 
passes  to  the  left  end  of  the  transverse  fissure  of  the  liver,  where  it 
first  gives  off  branches  to  the  capsule  of  Glisson  and  to  the  fibrous 
coat,  and  then  divides  and  subdivides  within  the  substance  of  the  organ. 
The  hepatic  artery  conveys  the  blood  destined  to  nourish  the  liver  and  to 
furnish  it  with  the  materials  necessary  for  the  performance  of  its  proper 
function.  The  branches  of  the  vena  porta?  are  much  larger  than  those 
of  the  hepatic  artery.  They  are  both  ensheathed  with  the  hepatic  ducts 
in  a  common  areolar  investment,  prolonged  from  the  capsule  of  Glisson, 
and  as  they  pass  side  by  side  in  the  interlobular  septa  are  respectively 
called  vaginal  branches.  From  the  vaginal  branches  of  the  vena  porta? 
there  arise  interlobular  branches,  which  pass  between  the  lobules  and 
form  anastomosing  plexuses  around  each  cluster  of  hepatic  cells.  From 
these  interlobular  branches  the  blood  is  discharged  into  a  centripetal 
lobular  capillary  net-work,  whence  it  passes  into  the  intralobular  veins, 
which,  beginning  in  the  centre  of  each  lobule,  pass  in  their  axes  lo 
empty  into  the  sublobular  veins.  The  latter  are  the  commencements 
of  the  radicles  of  the  hepatic  veins.  These  unite  to  form  three  main 
trunks,  which  open  into  the  inferior  vena  cava  as  this  vessel  passes 
through  the  posterior  border  of  the  liver.  When  a  section  of  the  liver  is 
made,  the  branches  of  the  vena  porta?  may  be  distinguished  from  those 
of  the  hepatic  veins  by  their  being  accompanied  by  a  vaginal  branch  of 
the  hepatic  artery  and  one  of  the  hepatic  ducts.     The  ultimate  branches 
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of  the  hepatic  artery  are  the  interlobular  capillary  arteries,  which  join 
the  interlobular  capillary  veins  in  the  plexuses.  The  hepatic  cells 
separate  the  bile  from  the  blood,  and  discharge  their  contents  into  the 
biliary  ducts.  These  commence  as  minute  passages  (bile-canaliculi)  about 
the  hepatic  cells,  and  convey  the  bile  into  the  vaginal  hepatic  ducts, 
which  accompany  the  vaginal  hepatic  arteries  and  the  vaginal  branches 
of  the  vena  portse.  The  hepatic  ducts  converge  to  a  right  and  a  left 
main  duct,  which  unite  after  leaving  the  transverse  fissure  into  a  single 
duct,  the  common  bile-duct,  or  ductus  communis  choledochus.  The  latter 
is  seven  and  a  half  centimetres,  or  three  inches,  in  length,  and  the  size  of 
a  quill.  It  descends  in  the  lesser  omentum  in  front  of  the  vena  portse, 
and  is  crossed  by  the  pancreatico-duodenalis  artery  as  it  approaches  the 
middle  of  the  second  part  of  the  duodenum.  It  pierces  the  outer  coats 
of  the  duodenum,  and  passes  obliquely  just  above  the  point  of  entrance 
of  the  greater  pancreatic  duct  (Plate  65,  Fig.  2,  No.  15).  The  two 
ducts  unite  and  open  by  a  small  common  orifice  upon  the  mucous 
membrane  (page  41). 

The  lymphatic  vessels  of  the  liver  are  arranged  in  superficial  and 
deep  sets.  The  deep  lymphatics  commence  in  lymph-spaces  between  the 
hepatic  cells  and  the  capillary  vessels,  which  communicate  with  nets  of 
lymphatic  vessels  about  the  lobules  and  about  the  vaginal  vessels  and 
ducts.  They  join  the  lymphatic  glands  situated  behind  the  pancreas  and 
along  the  concavity  of  the  stomach.  Some  lymphatic  vessels  also  follow 
the  branches  of  the  hepatic  veins.  The  superficial  lymphatic  vessels 
form  a  plexus  over  the  surface  of  the  liver  beneath  the  peritoneum. 
Those  on  the  upper  surface  pass  to  the  anterior  mediastinal  glands,  and 
those  on  the  lower  surface  join  the  deep  lymphatics  as  they  emerge  from 
the  transverse  fissure. 

The  nerves  of  the  liver  are  remarkably  small,  and  are  derived  partly 
from  the  coeliac  or  solar  plexus  of  the  sympathetic  nerve,  and  partly 
from  the  right  pneumogastric  nerve.  They  mostly  accompany  the  arteries 
and  the  ducts.  Filaments  of  the  right  phrenic  nerve  pass  to  the  right 
lobe  through  the  folds  of  the  coronary  ligament,  after  passing  through  the 
sympathetic  ganglion  on  the  diaphragm  (Vol.  I.,  page  322).     The  pain 
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which  is  felt  at  the  top  of  the  right  shoulder  in  diseases  of  the  liver  is 
conjectured  to  be  due  to  the  reflex  influence  through  the  phrenic  nerve 
to  the  third  and  fourth  cervical  nerves,  whence  the  supra-acromial  nerves 
are  also  derived  (pages  193  and  207,  Vol.  I.). 

The  functions  of  the  liver  are  very  important.  It  renders  the  albu- 
minous matter  which  is  conveyed  to  it  by  the  vena  porta?  capable  of 
being  assimilated.  It  furnishes  glycogen,  a  substance  which  is  readily 
converted  into  sugar,  and,  passing  out  by  the  hepatic  vein,  assists  in  the 
production  of  animal  heat.  It  secretes  the  bile,  a  bitter  yellow  liquid 
of  alkaline  reaction,  which  has  the  property  of  assisting  the  pancreatic 
juice  in  converting  the  chyme  into  chyle  and  rendering  it  fit  for  absorp- 
tion by  the  lacteals.  The  bile  acts  also  as  a  natural  aperient,  and 
probably  exerts  some  antiseptic  influence  in  preventing  the  decomposition 
of  the  food  while  in  the  intestinal  canal. 

The  gall-bladder  (Plate  64,  Fig.  2,  No.  17),  or  reservoir  of  the 
bile,  is  lodged  in  a  shallow  fossa  on  the  under  surface  of  the  right  lobe 
of  the  liver.  When  inflated,  it  appears  as  a  pear-shaped  body  ten  centi- 
metres, or  four  inches,  in  length,  and  three  centimetres,  or  an  inch  and 
a  quarter,  in  width.  It  consists  of  a  fundus,  a  body,  and  a  neck.  The 
fundus  is  covered  with  peritoneum,  and  projects  downward  below  the 
anterior  sharp  edge  of  the  liver  in  relation  to  the  ninth  costal  cartilage 
(page  20)  (Plate  57,  No.  6).  The  body  is  immediately  over  the  hepatic 
flexure  of  the  colon,  the  pyloric  end  of  the  stomach,  and  the  beginning 
of  the  duodenum.  The  neck  becomes  narrow  and  curves  upon  itself  like 
the  letter  S  before  it  ends  in  the  cystic  duct  at  the  transverse  fissure  of 
the  liver.  As  the  fundus  is  the  lowest  part,  the  bile  naturally  flows 
into  it  in  the  ordinary  erect  positions  of  the  body  in  the  intervals  of 
digestion.  The  cystic  duct  joins  the  main  hepatic  duct  at  an  acute 
angle.  The  gall-bladder  has  a  fibrous  coat,  containing  some  longitudinal 
and  circular  muscular  fibres.  The  mucous  membrane  within  the  sac 
presents  irregularly-depressed  pits,  separated  by  well-defined  ridges,  which 
are  arranged  in  the  neck  into  oblique  folds  {valves  of  Heister),  which 
moderate  the  flow  of  the  bile  into  or  out  of  the  reservoir.  "When  the 
gall-bladder  is  distended  the  fluid  is  usually  found  to  be  chiefly  mucous. 
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The  gall-bladder  is  supplied  by  the  cystic  branch  of  the  hepatic  artery 
(Plate  61,  No.  8),  which  has  vence  comites.  Gall-stones,  which  are  con- 
cretions of  cholesterin,  are  often  found  in  the  gall-bladder. 

The  comparatively  enormous  size  of  the  liver  in  the  new-born  child 
has  been  referred  to  on  page  1,  and  is  well  shown  in  Plate  66,  Figs. 
1  and  2. 

The  pancreas  (Plate  61,  No.  26)  is  a  compound  racemose  gland 
placed  on  the  posterior  wall  of  the  abdomen,  behind  the  stomach  and 
over  the  first  lumbar  vertebra.  It  is  of  a  jrinkish  cream-color.  It  is 
very  irregular  in  shape,  and  consists  of  a  head,  a  body,  and  a  tail. 
The  head  is  closely  attached  to  the  curve  of  the  duodenum  (page  24), 
the  superior  and  inferior  pancreatico-duodenal  arteries  running  between 
them.  There  is  sometimes  a  prolongation  upward  from  the  under  sur- 
face of  this  part  of  the  gland,  which  is  called  the  lesser  pancreas.  The 
body  is  covered  by  the  posterior  layer  of  the  transverse  mesocolon,  and 
lies  upon  the  aorta,  the  left  crus  of  the  diaphragm,  and  the  left  supra- 
renal capsule.  The  superior  mesenteric  artery  and  superior  mesenteric 
vein  come  from  under  the  body  of  the  pancreas  and  pass  over  the  trans- 
verse portion  of  the  duodenum  (Plate  61).  The  tail  extends  to  the  hilum 
of  the  spleen,  and  rests  on  the  left  kidney  and  its  vessels.  The  pancreas  is 
wholly  behind  the  peritoneum.  It  has  a  delicate  areolar  capsule,  which 
sends  processes  between  and  around  its  component  lobules.  It  is  richly 
supplied  with  blood  by  branches  from  the  superior  and  inferior  pancreatico- 
duodenal arteries  on  the  right,  and  on  the  left  by  branches  from  the  pan- 
creatica  magna  and  pancreatico?  parvce  ^arteries  from  the  splenic  artery. 
The  pancreatic  veins  empty  into  the  splenic  and  superior  mesenteric  veins. 
The  pancreatic  duct  begins  near  the  tail  of  the  pancreas  and  passes 
along  nearer  its  lower  and  posterior  borders  than  its  upper  and  anterior, 
receiving  in  its  course  numerous  branches  which  come  from  the  different 
lobules  and  enter  it  at  right  angles.  It  appears  as  a  thin,  whitish  tube 
(Plate  65,  Fig.  2,  No.  14),  gradually  increasing  in  size  until  it  reaches 
the  head,  where  if  there  is  a  lesser  pancreas  it  will  be  joined  by  its 
duct.  It  curves  downward  and  approaches  the  wall  of  the  descending 
portion  of  the  duodenum  in  relation  with  the  common  bile-duct.  There 
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PLATE    60. 


The  great  omentum  is  removed  and  the  layers  of  the  mesentery  opened  to  show  the  distribution  of  the  branches  of 
the  inferior  mesenteric  artery.  The  transverse  colon  is  drawn  upward,  exposing  the  relations  of  the  duodenum  to  the 
liver  and  the  stomach. 


The  right  nipple. 

The  transverse  colon,  drawn  upward. 

The  branches  of  the  colica  media  artery,  separated 

from  its  trunk. 
Remains  of  the  suspensory  ligament  of  the  liver. 
The  right  lobe  of  the  liver. 
The  gall-bladder,  with  the  cystic  artery. 
The  colica  dextra  artery. 
The  hepatic  flexure  of  the  colon. 
The  gastro- duodenal  is  artery. 
The  superior  mesenteric  vein  (cut  off). 
The  superior  mesenteric  artery  (cut  off). 
The  junction  of  the  first  and  second  portions  of  the 

duodenum  (where  the  ductus  communis  choledochus 

opens  into  the  bowel). 
The  transverse  portion  of  the  duodenum. 
The  caecum  (caput  coli). 
The  bifurcation  of  the  abdominal  aorta  into  the  two 

common  iliac  arteries. 
The  end  of  the  ileum  (tied  and  pulled  aside). 


17.  The  appendix  vermiformis,  in  its  usual  position. 

18.  The  commencement  of  the  rectum. 

19.  The  right  vas  deferens. 

20.  The  right  spermatic  cord. 

21.  The  suspensory  ligament  of  the  penis. 

22.  The  left  nipple. 

23.  The  left  lobe  of  the  liver. 

24.  The  fundus  of  the  stomach. 

25.  The  splenic  flexure  of  the  colon. 

26.  The  gastro-epiploica  sinistra  artery. 

27.  The  end  of  the  duodenum  (tied). 

28.  The  inferior  mesenteric  artery. 

29.  The  abdominal  aorta,  seen  through  the  deep  fascia. 

30.  The  colica  sinistra  artery. 

31.  The  superior  hsemorrhoidal  (rectal)  artery. 

32.  The  vasa  intestini  tenuis. 

33.  The  sigmoid  artery. 

34.  The  sigmoid  flexure  of  the  colon. 

35.  The  deep  circumflex  iliac  artery. 

36.  The  left  spermatic  cord. 


Plate  60 
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is  occasionally  a  small  accessory  pancreatic  duct  (of  Santorinus),  which 
collects  the  secretion  from  some  of  the  lobules  on  the  upper  portion 
of  the  bead,  and  passes  directly  to  the  duodenum,  opening  into  the 
mucous  membrane  of  the  intestine  four  centimetres,  or  about  one  and 
a  half  inches,  above  the  common  opening  of  the  biliary  and  pancreatic 
ducts.  The  structure  of  the  pancreas  resembles  very  closely  that  of 
the  salivary  glands.  The  pancreatic  fluid  serves  to  emulsify  the  fatty 
particles  of  the  food  in  conjunction  with  the  bile,  to  convert  starchy 
matters  into  dextrin  and  grape-sugar,  and  to  convert  into  peptones  the 
albuminous  and  gelatinous  substances  contained  in  the  food.  After  death 
the  pancreatic  fluid  softens  the  tissues  in  the  posterior  part  of  the  gland, 
so  that  the  pancreatico-duodenal  arteries  are  very  liable  to  rupture  during 
the  injection  of  a  body  for  embalming.  The  lymphatic  vessels  of  the 
pancreas  pass  to  the  lumbar  lymphatic  glands;  the  nerves  are  derived 
from  the  solar  plexus. 

The  spleen  (Plate  61,  No.  25)  has  already  been  described  as  to  its 
relations  in  situ  (page  28).  It  is  a  dark -purple-colored,  sponge-like  organ, 
and  varies  in  size,  being  usually  twelve  and  one-half  centimetres,  or 
about  five  inches,  in  length.  It  is  somewhat  elliptical  in  shape,  and 
when  in  position  its  long  axis  coincides  with  the  line  of  the  tenth  rib. 
Its  outer  or  costal  surface  is  smooth  and  convex,  while  its  inner  surface 
is  concave  and  divided  by  a  vertical  fissure — the  hilum — through  which 
the  vessels  enter  and  pass  out.  The  hilum  is  connected  with  the  stomach 
and  with  the  diaphragm  by  folds  of  the  peritoneum,  called  the  gastro- 
splenic  omentum  and  the  posterior  splenic  ligament,  already  described 
(page  35).  The  splenic  flexure  of  the  colon  is  in  relation  to  the  lower 
end  of  the  spleen.  The  spleen  is  classified  with  the  thyroid  body  (Vol. 
I.,  page  233),  the  thymus  gland  (Vol.  I.,  page  260),  and  the  supra-renal 
capsules  (page  67),  each  of  which  has  no  proper  duct.  Beneath  the  peri- 
toneal covering  of  the  spleen  there  is  a  tough  areolar  coat  which  sends 
inward  various  trabecular,  which  form  a  spongy  skeleton  for  the  support  of 
the  splenic  pulp.  This  is  a  soft  reddish-brown  substance  which  under  the 
microscope  appears  to  consist  of  connective-tissue  corpuscles  with  branching 
processes,  suslentacular  cells,  between  which  the  meshes  are  filled  with  red 
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and  white  blood  corpuscles,  the  latter  predominating.  The  cells  have 
several  nuclei,  and  possess  amoeboid  movement. 

The  splenic  artery  is  the  largest  of  the  branches  of  the  coeliac 
axis,  and  passes  in  a  remarkably  tortuous  course  along  the  upper  border 
of  the  pancreas  (Plate  61,  No.  27,  and  Plate  65,  Fig.  2,  No.  5)  to  the 
hilum  of  the  spleen,  where  it  terminates  usually  in  five  terminal  branches. 
These  can  be  best  examined  after  removing  the  splenic  pulp  by  macera- 
tion and  floating  the  spleen  in  water.  They  will  then  appear  to  branch 
out  into  the  trabeculae.  The  microscope  further  shows  that  there  is  a 
fine  mesh  of  adenoid  tissue  within  the  trabecular  areolar  tissue,  into 
which  the  splenic  arterioles  pass,  dividing  minutely  and  ending  in  pencil- 
like sets  of  diverging  branches  which  do  not  anastomose.  The  adenoid 
tissue  which  supports  the  arterioles  dilates  at  points  into  oval  nodules 
containing  lymph-cells,  which  are  called  Ilalpighian  corpuscles.  They 
are  visible  in  a  fresh  specimen,  and  appear  like  grayish  specks.  The 
terminal  arterioles  pour  their  blood  into  the  pulp-tissue  within  the  inter- 
cellular spaces,  where  the  venous  radicles  arise.  These  unite  to  form 
the  efferent  veins,  and,  escaping  at  the  hilum,  empty  their  blood  into  the 
splenic  vein,  which  contributes  to  the  portal  vein  (page  53). 

The  lymphatic  vessels  of  the  spleen  consist  of  superficial  and  deep 
sets,  the  former  being  under  the  peritoneum  and  passing  to  the  lym- 
phatic glands  in  the  gastro-splenic  omentum.  The  deep  set,  the  peri- 
vascular lymphatics,  arise  in  the  adenoid  tissue  about  the  arterioles  and 
accompany  the  venous  radicles  to  the  hilum,  where  they  join  the  super- 
ficial set.  The  nerves  of  the  spleen  form  the  splenic  plexus.  They  are 
derived  from  the  solar  plexus,  and  are  distributed  principally  along  the 
course  of  the  vessels.  The  function  of  the  spleen  is  obscure,  but  from 
the  fact  that  the  blood  in  the  splenic  vein  contains  a  large  excess  of 
white  corpuscles  it  is  inferred  that  the  organ  is  concerned  in  the  produc- 
tion of  the  latter.  It  is  a  blood  diverticulum,  as  it  is  always  enlarged 
during  digestion  and  after  rapid  exercise.  The  spleen  is  considered  to 
resemble  closely  the  lymphatic  system  in  functional  relationship. 

The  kidneys  are  the  two  nearly  symmetrical  glandular  organs  of 
a   reddish-brown   color   on   the   back  wall  of  the   abdomen,  one  in   the 
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right  and  the  other  in  the  left  lumbar  region  (Plate  62).  The  right 
kidney  is  a  little  lower  than  the  left,  being  depressed  by  the  liver,  and 
is  situated  at  the  sides  of  the  last  dorsal  and  upper  three  lumbar  ver- 
tebrae. The  left  kidney  usually  reaches  the  lower  border  of  the  eleventh 
dorsal  vertebra,  and  rarely  extends  as  low  as  the  third  lumbar.  The 
left  twelfth  rib  crosses  the  back  of  the  left  kidney  about  one-third 
the  distance  from  its  upper  border,  and  the  right  twelfth  rib  is  usually 
about  on  a  level  with  the  top  of  the  right  kidney  (Plate  84,  Fig.  2). 
The  convex  outer  border  of  each  kidney  corresponds  to  a  vertical  line 
ten  centimetres,  or  about  four  inches,  from  the  spines  of  the  lumbar 
vertebrae,  which  also  corresponds  to  the  outer  border  of  the  quadratus 
lumborum  and  erector  spina?  mass  of  muscles  (Plate  84,  Fig.  1).  Pos- 
teriorly the  kidneys  rest  upon  a  loose  layer  of  fatty  tissue,  the  tunica 
adiposa,  which  separates  the  organs  from  the  subjacent  attachments  of 
the  diaphragm  and  from  the  fascia  over  the  quadrati  muscles  (Plate  63, 
No.  2).  In  front  of  the  right  kidney  are  the  ascending  portion  of 
the  colon  and  the  descending  portion  of  the  duodenum.  Above  it  is 
the  right  supra-renal  capsule,  and  it  is  overlapped  by  the  right  lobe  of 
the  liver  (page  51).  In  front  of  the  left  kidney  are  the  tail  of  the 
pancreas,  the  fundus  of  the  stomach,  and  the  descending  portion  of  the 
colon.  Above  it  is  the  left  supra-renal  capsule,  and  it  is  overlapped 
somewhat  by  the  lower  end  of  the  spleen.  Both  kidneys  are  wholly 
outside  of  the  peritoneum,  which  covers  their  anterior  surfaces  to  a  vari- 
able extent.  When  the  peritoneum  is  removed,  the  kidneys  are  seen 
(Plate  62)  to  be  placed  somewhat  obliquely,  so  that  their  axes  if  pro- 
longed upward  would  meet  on  the  ninth  dorsal  vertebra,  and  if  prolonged 
downward  would  pass  over  the  tips  of  the  crests  of  the  ilia.  Their  outer 
borders  are  convex  (sometimes  undulating),  and  their  upper  extremities  are 
slightly  larger  than  their  lower.  They  measure  ten  centimetres,  or  about 
four  inches,  in  length,  five  centimetres,  or  two  and  a  half  inches,  in 
breadth,  and  thirty-three  millimetres,  or  one  and  a  quarter  inches,  in 
thickness.  The  left  kidney  is  usually  the  larger  of  the  two.  Their 
inner  borders  are  concave,  each  presenting  a  longitudinal  gap,  the  hilum, 
leading  into  the  hollow,  the  sinus,  for  the  entrance  of  the  renal  artery 
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and  the  exit  of  the  renal  vein  and  the  ureter.  The  relations  of  these 
on  the  two  sides  should  be  noted  (Plate  62).  On  the  right  side  the 
renal  vein  is  usually  the  highest.  It  is  placed  in  front  of  the  branches 
of  the  renal  artery,  some  of  which  will  be  found  above  the  vein  on  the 
left  side.  The  ureter  is  behind  and  below  the  arteries.  The  renal  vein 
is  the  only  vein  below  the  diaphragm  which  is  superficial  to  the  corre- 
sponding artery. 

Upon  removal  from  the  body,  each  kidney  (Plate  64,  Figs.  3,  4,  and 
5)  will  be  found  to  be  provided  with  a  strong  fibro-elastic  capsule,  the 
tunica  albuginea,  which  at  the  hilum  is  reflected  inward,  forming  the 
sheaths  of  the  vessels.  Beneath  the  capsule  there  is  a  loose  areolar- 
tissue  layer  containing  some  unstriped  muscle-fibres.  Upon  longitudinal 
section  (Plate  64,  Fig.  5),  the  organ  appears  to  consist  of  two  kinds  of 
tissue,  a  superficial,  reddish-brown  cortical  substance,  and  a  deeper,  paler 
medullary  substance.  The  latter  is  arranged  in  pyramids  {of  MalpighH) 
with  their  apices  toward  the  hilum,  and  the  former  not  only  extends 
over  the  bases  of  these  pyramids,  forming  the  cortical  arches,  but  also 
sends  processes  between  them,  the  cortical  columns  {of  Bertini).  There 
are  from  eight  to  fourteen  pyramids,  each  of  which  consists  of  minute 
radially-striated  tubules  which  extend  from  the  cortical  substance  at  the 
base  to  the  apex,  or  papilla.  The  several  groups  of  papillae  project  into 
short  tubes,  the  calyces,  and  these  unite  to  form  two  or  three  funnel-shaped 
channels,  the  infundibula,  which  open  directly  into  the  main  cavity  or 
pelvis  of  the  kidney.  The  microscope  shows  that  there  are  upon  the 
mucous  membrane  over  the  surface  of  each  of  the  papillae,  within  the 
calyces,  little  depressions  {foveoloz),  each  of  which  has  from  forty  to 
sixty  puncta,  the  orifices  of  the  urinary  tubules  {tubuli  uriniferi).  From 
the  bases  of  the  pyramids  in  the  medullary  substance  there  are  radial 
streaks,  the  medullary  rays  (or  pyramids  of  Ferrein),  between  which 
are  areas  of  connective  tissue  filled  with  reddish  granulations,  blood- 
vessels, nerves,  and  lymphatics,  called  the  renal  labyrinths.  Within  the 
labyrinths  the  tubules  can  be  traced  beginning  as  oval  sacs  (the  capsules 
of  Bowman).  Each  capsule  has  a  constriction,  the  neck,  which  joins  a 
tortuous  tube  (the  primary  convoluted  tube)  which  passes  to  the  nearest 
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medullary  pyramid,  becoming  here  known  as  the  spiral  tube,  and  descends 
to  the  base  of  the  corresponding  pyramid,  where  it  becomes  very  minute 
and  takes  a  vertical  direction  (the  descending  tube  of  Henle)  to  the 
papilla,  then,  suddenly  turning  backward  (the  loop  of  Henle)  and  di- 
lating, it  ascends  (the  ascending  tube  of  Henle)  to  re-enter  the  labyrinth 
at  the  base  of  the  pyramid.  Here  the  tube  can  be  traced  twisting  upon 
itself  (the  irregular  tubule)  and  turning  downward  (the  secondary  convo- 
luted tube)  to  join  by  a  slender  canal  (the  junctional  tube)  with  the 
straight  tube  {of  Bellini)  which  passes  to  the  apex  or  papilla  of  the 
pyramid.  Each  straight  tube,  as  it  receives  in  its  course  many  of  the 
junctional  tubes,  is  called  the  collecting  tube.  It  has  been  estimated  that 
there  are  about  fourteen  hundred  of  these  at  the  base  of  each  pyramid, 
but  as  they  pass  downward  they  join  with  one  another,  thereby  dimin- 
ishing their  number  to  about  sixty  at  the  apex.  Each  of  the  capsules 
of  Bowman  above  described  contains  a  little  arterial  vascular  tuft,  the 
Malpighian  glomerulus.  Of  these  there  are  said  to  be  about  half  a 
million  in  each  kidney,  and  the  length  of  the  various  tubes  aggregates 
about  fifteen  miles. 

The  renal  arteries  arise  from  the  aorta  at  right  angles  on  the  level 
of  the  first  lumbar  vertebra.  They  cross  the  crura  of  the  diaphragm, 
the  right  artery  passing  behind  the  inferior  vena  cava  (Plate  62,  No.  4), 
and  being  the  longer  on  account  of  the  position  of  the  aorta.  The  left 
artery  is  usually  somewhat  higher  than  the  right.  As  each  artery 
approaches  the  hilum  of  the  kidney  it  divides  into  three  or  four 
branches.  There  is  also  very  commonly  an  inferior  renal  artery,  arising 
from  the  aorta  and  passing  to  the  lower  end  of  the  sinus.  This  is  seen 
in  Plate  62,  No.  25.  The  subdivisions  of  the  branches  of  the  renal 
artery  enter  the  columns  of  the  cortical  substance,  the  interpyramidal 
branches,  and  upon  reaching  the  cortex  give  off  fine  branches  which 
form  numerous  arches  (arcis  arteriosi).  From  the  convexity  of  the 
arches  twigs  pass  to  the  surface-layer  of  tissue  (terminal  branches),  while 
others  pass  backward  straight  through  the  pyramids  (the  intrapyramidal 
branches,  or  arteriolar  rectce).  The  principal  branches,  however,  are  given 
off  from  the  sides  of  the  interpyramidal  arteries  as  short  curved  branches. 
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They  are  the  afferent  arteries  (vasa  afferentia)  to  the  capsules.  The 
wall  of  each  capsule  appears  to  be  invaginated  by  the  special  artery 
which  approaches  it,  so  that  in  breaking  up  into  the  looped  capillaries, 
of  which  there  are  about  twenty  in  each  glomerulus,  it  provides  them 
with  a  delicate  supporting  membrane.  Close  to  the  entrance  of  the 
afferent  artery  the  efferent  vein  (vas  efferens)  makes  its  exit.  It  is 
smaller  than  the  artery,  and  breaks  up  into  a  capillary  venous  plexus 
surrounding  the  convoluted  uriniferous  tubules.  From  these  plexuses 
radicle  intrapyramidal  veins  pass  to  join  with  one  another  in  the  pyra- 
mids and  eventually  terminate  in  the  branches  of  the  renal  veins. 
Besides  the  efferent  veins  there  are  other  veins,  some  arising  from  the 
capillary  net-work  of  the  surface  of  the  organ  and  forming  the  inter- 
pyramidal  veins,  and  the  vena,  recta,  which  pass  outward  in  a  straight 
course  from  the  plexuses  at  the  apices  of  the  pyramids  formed  by  the 
arteriolar  rectse.  All  of  these  terminate  in  the  branches  of  the  renal 
vein. 

The  renal  veins  are  large  and  short,  and  pass  from  the  kidneys  to 
enter  the  inferior  vena  cava  at  right  angles.  The  left  vein  is  the  higher 
of  the  two,  and  is  also  the  longer,  on  account  of  the  position  of  the 
vena  cava.  It  usually  passes  in  front  of  the  aorta  below  the  superior 
mesenteric  artery,  and  it  is  peculiar  in  that  it  receives  the  left  spermatic 
vein  (Plate  62,  No.  24),  which  joins  it  at  a  right  angle  (page  149). 
Each  renal  vein  receives  the  vein  from  the  corresponding  supra-renal 
body,  which  is  guarded  by  a  valve  at  its  entrance.  There  is  a  very 
imperfect  valve  in  the  left  renal  vein,  but  hardly  any  traceable  in  the 
right. 

The  lymphatic  vessels  of  the  kidney  are  numerous,  and  consist  of 
superficial  and  deep  sets.  The  former  is  found  in  the  meshes  of  the 
fibrous  coat  of  the  organ,  and  the  latter  is  composed  of  a  net-work  of 
lymphatic  spaces  surrounding  the  uriniferous  tubules.  They  join  each 
other  and  terminate  in  the  lumbar  lymphatic  glands. 

The  nerves  of  the  kidney  are  derived  from  the  renal  plexus  of  the 
sympathetic  nerve,  and  accompany  the  arteries,  being  apparently  dis- 
tributed only  on  their  coats. 
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The  kidneys  of  the  foetus  are  tabulated,  and  in  young  children  the 
surface  appears  fissured,  but  as  age  advances  the  cortical  substance  gradu- 
ally obliterates  these  markings,  which  represent  the  several  pyramids. 
Occasionally  there  is  only  one  kidney,  and  sometimes  the  organ  on  one 
side  or  the  other  is  not  encapsulated  with  fatty  tissue,  but  is  held  in  place 
merely  by  the  blood-vessels  and  the  ureter  at  its  hilum.  It  is  then  called 
a  "movable  kidney."  Sometimes  the  organ  is  invested  with  peritoneum 
(mesonephron)  and  becomes  displaced  into  the  general  abdominal  cavity, 
being  checked  only  by  its  blood-vessels,  so  that  it  is  called  a  "floating 
kidney." 

The  function  of  the  kidneys  is  to  separate  from  the  blood,  in  addition 
to  a  large  quantity  of  its  watery  principle,  certain  deleterious  materials, 
which  when  dissolved  in  the  water  constitute  the  urine.  It  has  been 
asserted  that  the  epithelial  lining  of  the  various  parts  of  the  urinifer- 
ous  tubules  has  not  only  characteristic  features,  but  also  the  property 
of  eliminating  certain  principles.  Much  of  this  is  conjectural,  however. 
It  seems  to  be  established  that  the  water  and  saline  parts  of  the  urine 
are  excreted  into  the  capsules  by  transudation  from  the  glomeruli,  and 
that  the  tortuous  tubules  furnish  the  organic  constituents. 

The  ureters  are  the  membranous  tubes  which  convey  the  urine 
from  the  pelves  of  the  kidneys  to  the  urinary  bladder  within  the  pelvis. 
They  are  generally  thirty-five  centimetres,  or  about  fourteen  and  a  half 
inches,  in  length,  and  from  three  to  five  millimetres,  or  from  one-eighth 
to  one-sixth  of  an  inch,  in  diameter.  They  are  behind  the  peritoneum, 
and  when  in  situ  (Plate  62,  Nos.  10  and  32)  appear  as  pale  collapsed 
tubes  descending  on  the  psoas  muscles  and  passing  over  the  bifurcation 
of  the  common  iliac  arteries.  In  the  lumbar  region  the  spermatic  artery 
and  spermatic  vein  pass  over  the  ureters  as  they  descend  into  the  pelvis, 
where  they  find  their  way  in  the  layers  of  the  peritoneum  constituting 
the  posterior  false  ligament  of  the  bladder,  to  open  into  the  base  of  that 
viscus,  externally  to  the  vas  deferens  in  the  male  (page  150)  (Plate  74, 
Fig.  2).  In  the  female  the  ureters  penetrate  the  plexus  of  uterine  veins 
beneath  the  broad  ligament  (Plate  72,  Fig.  2,  No.  4).  The  walls  of 
the  ureters  consist  of  three  coats.  The  outer  coat  is  composed  of  fibro- 
Vol.  II.— 9 


PLATE    61. 


The  stomach  is  drawn  forward  and  turned  upward  upon  the  anterior  surface  of  the  thorax,  showing  its  curvatures 
and  the  branches  of  the  coeliac  axis.  The  transverse  colon  and  the  mesocolon  are  removed  to  display  the  relations  of 
the  pancreas  to  the  duodenum  and  the  spleen ;  also  the  caecum  and  the  vermiform  appendix  and  the  sigmoid  flexure 
of  the  colon  in  their  usual  positions. 


1.  The  gastro-epiploica  dextra  artery. 

2.  The  coronaria  venlriculi  formed  by  the  gastric  artery. 

3.  The  left  lobe  of  the  liver. 

4.  The  pyloric  extremity  of  the  stomach. 

5.  The  hepatic  artery. 

6.  The  gastro-duodenalis  artery. 

7.  The  portal  vein. 

8.  The  gall-bladder,  with  branches  of  the  cystic  artery. 

9.  The  superior  pancreatico-duodenalis  artery. 

10.  The  right  lobe  of  the  liver. 

11.  The  inferior  pancreatico-duodenalis  artery. 

12.  The  point  of  junction  of  the  descending  and  transverse 

portions  of  the  duodenum. 

13.  The  bifurcation  of  the  common  iliac  arteries  from  the 

abdominal  aorta,  covered  with  the  deep  fascia. 

14.  The  appendix  vermiformis. 

15.  The  ceecum. 

16.  The  termination  of  the  sigmoid  flexure  of  the  colon  in 

the  rectum. 


17.  The  right  superficial  circumflex  artery. 

18.  The  posterior  surface  of  the  stomach. 

19.  The  gastro-epiploica  sinistra  artery. 

20.  The  gastric  artery. 

21.  The  cceliac  axis. 

22.  The  inferior  vena  cava. 

23.  The  splenic  vein  emptying  into  the  portal  vein. 

24.  The  abdominal  aorta,  above  the  pancreas. 

25.  The  spleen. 

26.  The  head  of  the  pancreas. 

27.  The  splenic  artery. 

28.  The  superior  mesenteric  artery. 

29.  The  superior  mesenteric  vein. 

30.  The  end  of  the  duodenum  tied. 

31.  The  colica  sinistra  artery. 

32.  The  inferior  mesenteric  artery. 

33.  The  sigmoid  flexure  of  the  colon. 

34.  The  bladder  distended. 

85.  The  left  superficial  circumflex  iliac  artery. 
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connective  tissue  with  elastic  fibres.  The  middle  coat  consists  of  irregu- 
larly disposed  longitudinal  and  circular  muscular  fibres.  The  inner  coat 
is  the  mucous  lining,  which  presents  longitudinal  folds  and  has  a  few 
mucous  glands  near  the  pelvis  of  the  kidney.  There  are  many  lym- 
phatic vessels,  and  a  few  arteries  derived  from  the  renal,  lumbar,  and 
common  iliac  arteries.  The  nerves  come  from  the  renal  and  hypogastric 
plexuses. 

The  supra-renal  capsules,  or  supra-renal  bodies,  are  two  flat- 
tened, triangular,  brownish-yellow  glandular  bodies  surmounting  the  kid- 
neys, on  the  posterior  wall  of  the  abdomen  (Plate  26,  Fig.  3,  No.  8,  Vol. 
I,,  and  Plate  62,  No.  2).  They  are  embedded  in  a  layer  of  loose  areolar 
fatty  tissue.  Their  posterior  surfaces  rest  upon  the  diaphragm,  and  their 
anterior  surfaces  present  a  notch,  or  hilum,  where  the  vessels  enter  and 
leave.  The  right'  supra-renal  body  is  in  contact  above  with  the  under 
surface  of  the  liver,  and  the  left  one  with  the  pancreas  and  spleen.  The 
left  supra-renal  body  is  crescentic  in  shape,  while  the  right  is  more  trian- 
gular and  usually  smaller.  They  each  measure  about  five  centimetres, 
or  two  inches,  in  their  longest  diameter,  and  about  two  centimetres, 
or  three-fourths  of  an  inch,  in  breadth.  Their  size,  however,  varies 
with  age,  being  always  larger  proportionately  in  the  young  child.  The 
upper  border  of  each  is  thin,  and  projects  forward  toward  the  middle 
line,  while  the  lower  border  is  concave,  so  that  the  bodies  look  not 
unlike  two  little  cocked  hats.  They  are  each  invested  by  an  inelastic 
capsule,  which  sends  inward  processes — trabecular — through  the  outer 
layer  of  granular  tissue  which  constitutes  the  cortical  portion.  There  is 
a  difference  in  the  trabecule  at  different  depths.  At  the  surface  the 
meshes  appear  polygonal  and  filled  with  granular  cells,  forming  the  zona 
glomerulosa;  beneath  this  is  a  net-work  of  elongated  meshes  containing 
oil-globules,  the  zona  fasciculata  ;  and  the  innermost  layer  is  a  mesh-work 
containing  brownish  pigmented  cells,  the  zona  reticularis.  All  of  these 
strata  run  into  one  another  without  clear  definition.  The  medullary  por- 
tion is  soft  and  pulpy,  and  consists  of  a  very  delicate  trabecular  net-work 
filled  with  brown  pigment-cells  and  many  nerve-filaments  having  gan- 
glion-cells.    The  supra-renal  arteries  are  derived  from  three  sources,  the 
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phrenic  artery,  the  aorta,  and  the  renal  artery.  Their  branches  pass 
along  in  the  trabecular  and  then  converge  to  form  a  capillary  plexus  in 
the  medullary  substance,  whence  the  capillary  veins  empty  into  the 
supra-renal  veins.  On  the  right  side  the  latter  joins  the  inferior  vena 
cava,  and  on  the  left  the  left  renal  vein.  The  lymphatic  vessels  are 
numerous  and  pass  to  the  lumbar  lymphatic  glands.  The  nerves  are 
derived  chiefly  from  the  renal  and  solar  plexuses.  A  few  have  been 
followed  from  the  phrenic  ganglion.  The  supra-renal  bodies  bave  no 
excretory  ducts.  Their  function  is  unknown,  but  they  are  supposed  to 
bear  some  important  relation  to  the  abdominal  sympathetic  system,  owing 
to  the  ganglia  which  are  found  in  connection  with  the  nerve-filaments. 

The  deep  structures  on  the  posterior  wall  of  the  abdomen 
are  the  crura  and  ligamenta  arcuata  of  the  diaphragm  (described  on 
page  321,  Vol.  I.),  the  psoas,  iliacus,  and  quadratus  lumborum  muscles 
on  each  side,  the  abdominal  aorta,  the  inferior  vena  cava,  the  abdominal 
sympathetic  nerves,  the  lumbar  plexus  of  spinal  nerves,  the  abdominal 
lymphatics,  and  the  receptaculum  chyli  (Plates  62  and  63). 

The  psoas  magnus  muscle  (Plate  62,  No.  11)  is  the  large  fusiform 
fleshy  mass  situated  at  the  side  of  the  lumbar  vertebrae,  from  the  trans- 
verse processes  of  which  it  arises,  as  well  as  from  the  lateral  borders  of 
the  bodies  of  the  last  dorsal  and  upper  four  lumbar  vertebrae.  In  front 
of  the  vertebra?  there  are  tendinous  arches  which  stretch  over  the  lum- 
bar arteries,  and  from  these  some  of  the  fibres  also  arise.  The  muscle 
descends  vertically  to  the  brim  of  the  true  pelvis,  where  it  becomes 
tendinous  and  is  with  difficulty  separable  from  the  iliacus,  with  which  it 
passes  to  be  inserted  into  the  posterior  part  of  the  lesser  trochanter  of 
the  femur  (page  230).  The  psoas  parvus  muscle,  when  it  is  present, 
arises  from  the  bodies  of  the  last  dorsal  and  first  lumbar  vertebra?  and 
the  intervening  fibro-cartilage,  and  descends  in  front  and  to  the  inner 
side  of  the  psoas  magnus  muscle.  Its  tendon  is  very  long  and  flat, 
and  spreads  out  to  be  inserted  into  the  linea  ilio-pectinea  (page  109) 
and  the  iliac  fascia.  This  muscle  is  found  in  man  only  about  once 
in  eight  or   ten   bodies:    it  is  always   remarkably  developed   in   leaping 
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animals,  such  as  the  kangaroo.  The  iliacus  muscle  (Plate  87,  No.  1) 
is  fan-shaped,  and  arises  chiefly  from  the  inner  lip  of  the  crest  of  the 
ilium  and  the  adjacent  part  of  the  iliac  fossa,  as  far  forward  as  the 
anterior  spinous  processes,  and  by  a  few  fascicles  from  the  ilio-lumbar 
ligament  and  the  ala  of  the  sacrum.  The  fleshy  bundles  descend  and 
converge  to  form  a  strong  tendon,  which  blends  with  the  tendon  of  the 
psoas  muscle  and  is  inserted  into  the  lesser  trochanter  of  the  femur, 
especially  into  its  anterior  roughened  surface.  The  iliacus  and  psoas 
muscles  are  often  considered  as  parts  of  one  muscle,  the  ilio-psoas.  The 
common  tendon  passes  beneath  the  crural  arch  between  the  anterior 
inferior  spinous  process  and  the  ilio-pubic  eminence,  directly  over  the 
capsule  of  the  hip-joint  (page  232).  The  iliacus  is  supplied  by  several 
small  branches  of  the  anterior  crural  nerve,  and  the  psoas  by  branches 
from  the  lumbar  plexus.  Their  combined  action  serves  to  flex  the  hip- 
joint  and  to  rotate  the  thigh  outward.  In  the  latter  effort  the  base 
of  support  of  the  body  is  widened  so  that  it  assists  in  maintaining  the 
erect  position.  The  outward  rotation  of  the  thigh  by  these  muscles 
frequently  occasions  displacement  in  fractures  of  the  upper  part  of  the 
femur. 

The  fascia  covering  the  psoas  muscle  is  thin  above,  where  it  is 
attached  to  the  ligamentum  arcuatum  internum  and  to  the  lumbar  fascia, 
and  below  it  blends  with  the  fascia  over  the  iliacus  muscle.  It  is  much 
thicker  where  it  is  attached  to  the  iliac  crest,  to  the  brim  of  the  pelvis, 
and  to  Poupart's  ligament,  except  where  it  forms  the  posterior  sheath 
of  the  femoral  vessels  and  is  prolonged  to  the  insertion  of  the  ilio-psoas 
tendon  and  thence  to  the  fascia  lata.  Beneath  the  ilio-psoas  fascia  there 
is  another  distinct  fascia,  the  extra-peritoneal  fascia,  which  lines  the 
lateral  and  posterior  walls  of  the  abdomen.  This  has  been  described  in 
connection  with  the  transversalis  muscle  (page  13).  Above  it  is  con- 
tinuous with  the  infra-diaphragmatic  fascia,  and  below  it  is  attached  to 
the  iliac  crest  and  to  the  whole  of  Poupart's  ligament  except  in  relation 
to  the  femoral  vessels,  where  it  passes  into  the  thigh  to  form  the  ante- 
rior layer  of  their  sheath.  The  arrangement  of  these  fasciae  is  of  great 
importance,  as  it  influences  the  direction  of  abscesses  occurring   in   this 
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region.  It  will  be  understood  from  the  above  that  an  abscess  beneath 
the  extra-peritoneal  fascia  will  be  so  enclosed  that  it  will  either  point 
above  the  iliac  crest  or  Poupart's  ligament,  or  find  its  way  along  the 
inguinal  tract.  An  abscess,  on  the  other  hand,  occurring  within  the 
ilio-psoas  fascia  usually  points  at  the  outer  side  of  the  femoral  vessels,  in 
the  upper  part  of  the  thigh.  A  psoas  abscess  is  ordinarily  the  result 
of  spinal  caries  (as  in  Pott's  disease),  and  the  psoas  muscle  serves  as  a 
guide  for  the  pus  to  find  its  way  to  the  groin  below  Poupart's  ligament, 
just  outside  of  the  femoral  vessels. 

The  quadratus  lumborum  muscle  ascends  obliquely  from  the  crest  of 
the  ilium  to  the  last  rib  at  the  sides  of  the  lumbar  vertebrae  and  externally 
to  the  psoas  muscle  (Plate  63,  No.  11).  There  are  two  sets  of  fibres, 
one  set  arising  from  the  ilio-lumbar  ligament  and  the  adjacent  part  of 
the  posterior  surface  of  the  iliac  crest  above  the  gluteal  line  and  passing 
to  the  lower  border  of  the  last  rib  and  the  transverse  processes  of  the 
upper  four  lumbar  vertebrae,  and  the  other  set  arising  from  the  iliac 
crest  just  behind  the  others  and  passing  to  the  transverse  processes  of 
the  upper  three  lumbar  vertebras.  This  muscle  is  covered  by  the  extra- 
peritoneal fascia.  It  is  supplied  by  the  lumbar  plexus  of  nerves.  The 
crossed  direction  of  the  fibres,  and  its  action  in  steadying  the  spine  if 
acting  from  below,  or  the  last  rib  if  acting  from  above,  have  led  to  its 
being  considered  as  analogous  to  the  scaleni  muscles  in  the  neck  (page 
220,  Vol.  I.).  The  aponeurotic  origin  of  the  transversalis  muscle  sepa- 
rates the  quadratus  from  the  erector  spina?  muscles.  It  should  be 
remembered  that  the  kidney  lies  on  the  anterior  surface  of  the  quadratus 
muscle,  and  that  the  outer  border  serves  as  a  guide  in  the  operation  of 
nephrectomy,  etc.  (Plate  84,  Fig.  2). 

The  abdominal  aorta  (Plate  62)  begins  at  the  twelfth  dorsal  ver- 
tebra and  extends  to  the  intervertebral  disk  of  fibro-cartilage  between  the 
fourth  and  fifth  lumbar  vertebra?.  It  is  fifteen  centimetres,  or  six  inches, 
in  length,  and  twenty-one  millimetres,  or  a  little  less  than  an  inch,  iu 
diameter  at  its  beginning.  It  descends  a  little  to  the  left  of  the  middle 
line  on  the  bodies  of  the  vertebrae,  and  gradually  diminishes  in  diameter, 
being   seventeen   millimetres,  or   about   three- fourths  of  an   inch,  at   its 
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bifurcation  into  the  common  iliac  arteries.  It  follows  the  convexity  of 
the  lumbar  portion  of  the  spine,  and  its  greatest  curve  is  on  a  level 
with  the  third  lumbar  vertebra.  It  can  be  here  felt  through  the  abdom- 
inal parietes  by  pressing  a  little  above  and  to  the  left  of  the  umbilicus, 
which  is  the  proper  point  for  the  application  of  the  abdominal  tourni- 
quet. The  artery  has  in  front  of  it  the  pancreas,  the  duodenum  (Plate 
61),  the  coat  of  the  mesentery  (Plate  59),  and  the  renal  vein.  To  the 
right  is  the  inferior  vena  cava,  with  the  right  crus  of  the  diaphragm 
which  separates  them  above  (Plate  62).  To  the  left  is  the  left  crus  of 
the  diaphragm  and  the  sympathetic  gangliated  nerve-cord.  Behind  it  is 
the  receptaculum  chyli  (Plate  63).  The  branches  of  the  abdominal 
aorta  are  numerous,  the  largest  being  given  off  near  together  at  its  com- 
mencement. Their  respective  order  is  as  follows.  The  phrenic  arteries 
arise  either  separately  or  by  a  common  trunk  immediately  below  the 
aortic  opening  of  the  diaphragm  (page  322,  Vol.  I.).  Not  unfrequently 
the  left  phrenic  arises  from  the  gastric  artery.  The  right  phrenic  artery 
passes  behind  the  inferior  vena  cava  to  the  right  leaflet  of  the  diaphragm, 
and  the  left  passes  between  the  aortic  and  oesophageal  openings  of  the 
diaphragm.  They  both  give  off  external  and  internal  branches,  and 
branches  to  the  supra-renal  capsules  (page  67).  The  right  furnishes  a 
twig  to  the  inferior  vena  cava,  and  the  left  a  twig  to  the  oesophagus. 
They  also  supply  small  arteries  to  the  capsules  of  the  liver  and  of  the 
spleen.  The  phrenic  arteries  inosculate  with  each  other  and  with  the 
six  lower  intercostal  and  internal  mammary  arteries.  The  right  phrenic 
vein  terminates  in  the  inferior  vena  cava,  the  left  phrenic  vein  in  the 
corresponding  renal  vein  or  in  the  vena  cava. 

The  cceliac  axis  is  a  short  branch  extending  forward  eleven  milli- 
metres, or  about  half  an  inch,  between  the  crura  of  the  diaphragm  and 
just  above  the  pancreas  (Plate  61,  No.  21).  It  divides  into  three 
important  branches,  the  hepatic,  gastric,  and  splenic  arteries.  These  are 
described  respectively  on  pages  54,  23,  and  60.  The  superior  mesen- 
teric artery  arises  from  the  front  of  the  aorta  behind  the  pancreas 
(Plate  61)  and  crosses  the  transverse  portion  of  the  duodenum.  The 
artery  enters  the  mesentery  and  takes  a  curved  direction  with  its  con- 
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vexity  to  the  left,  giving  off  numerous  branches  to  the  intestinal  canal 
(page  21).  Upon  either  side  of  the  aorta,  opposite  the  superior  mesen- 
teric artery,  arise  the  two  supra-renal  arteries.  They  pass  to  the  under 
surface  of  the  supra-renal  capsules  and  anastomose  with  the  supra- 
renal arteries  from  the  phrenic  and  renal  arteries.  The  renal  arteries 
arise  at  right  angles  from  the  aorta  just  below  the  superior  mesenteric. 
They  are  described  on  page  63.  The  next  branches  from  the  aorta 
are  the  spermatic  arteries.  They  are  very  slender  vessels,  and  arise 
below  the  renal  arteries.  Sometimes  the  left  spermatic  is  given  off  from 
the  corresponding  renal  artery  (Plate  62,  No.  25).  They  are  distributed 
to  the  testes  in  the  male  (page  149)  and  to  the  ovaries  in  the  female 
(page  125).  They  pass  downward  over  the  psoas  muscles  beneath  the 
ureters  and  over  the  genito-crural  nerves  until  they  meet  the  vasa  defe- 
rentia  at  the  spermatic  cords.  In  the  female  the  ovarian  arteries  after 
entering  the  pelvis  pass  between  the  layers  of  the  broad  ligament  of 
the  uterus.  The  right  spermatic  vein  empties  into  the  inferior  vena  cava, 
and  the  left  into  the  left  renal  vein  (Plate  62,  No.  24).  The  inferior 
mesenteric  artery  arises  from  the  front  of  the  aorta  from  three  to  five 
centimetres,  or  from  one  and  a  quarter  to  two  inches,  above  the  bifur- 
cation of  the  common  iliac  arteries.  It  passes  downward  in  the  layers 
of  the  mesocolon  and  distributes  its  branches  to  the  large  intestine 
(page  21). 

Besides  the  above  branches,  there  are  four  pairs  of  lumbar  arteries 
given  off  laterally  from  the  posterior  surface  of  the  abdominal  aorta. 
They  correspond  to  the  intercostal  arteries.  The  right  lumbar  arteries 
pass  beneath  the  inferior  vena  cava.  On  both  sides  they  pass  beneath 
the  tendinous  arches  of  the  psoas  muscles  and  divide  into  abdominal 
and  dorsal  branches.  The  abdominal  branches  supply  the  muscles  and 
skin  of  the  lateral  walls  of  the  abdomen  and  anastomose  with  the 
epigastric,  lower  intercostal,  ilio-lumbar,  and  circumflex  arteries.  The 
dorsal  branches  pass  backward  between  the  transverse  processes  of  the 
lumbar  vertebra?,  sending  branches  to  the  muscles  and  skin  of  the 
back  in  this  region,  and  also  furnishing  spinal  branches,  which  enter  the 
intervertebral    foramina   and   are   distributed    like   the   similar    branches 
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of  the  intercostal  arteries.  The  lumbar  veins  empty  into  the  inferior 
vena  cava. 

The  sacra  media  artery  leaves  the  posterior  surface  of  the  aorta  im- 
mediately above  the  bifurcation.  It  is  the  diminutive  continuation  of 
the  aorta,  and  descends  beneath  the  left  common  iliac  vein  over  the 
middle  of  the  sacrum  (Plate  68,  No.  45)  and  along  the  middle  of  the 
coccyx,  where  it  is  called  the  coccygeal  or  caudal  artery,  and  ends  in 
the  coccygeal  glomerulus,  or  gland  of  Luschka.  This  is  a  little 
body,  about  the  size  and  shape  of  a  pea,  situated  at  the  tip  of  the 
coccyx,  between  the  levatores  ani  and  sphincter  ani  muscles.  It  is  com- 
posed of  a  plexus  of  capillary  arteries  surrounded  by  several  layers  of 
granular  cells  and  invested  by  connective  tissue,  and  resembles  the  inter* 
car  otic  body  (Vol.  I.,  page  203).  The  sacra  media  artery  gives  off 
small  twigs,  which  anastomose  with  the  lateral  sacral  and  rectal  arteries. 
The  sacra  media  vein  empties  into  the  left  common  iliac  vein. 

The  common  iliac  arteries  are  the  last  pair  of  branches  arising 
from  the  end  of  the  aorta  (Plate  62).  They  diverge  from  each  other 
at  an  angle  of  sixty  degrees  in  the  male  and  of  sixty-eight  degrees  in 
the  female.  Their  origin  is  commonly  called  the  bifurcation  of  the 
aorta.  The  right  common  iliac  artery  measures  five  centimetres,  or  about 
two  inches,  in  length,  and  its  diameter  is  eleven  millimetres,  or  half  an 
inch ;  the  left  common  iliac  artery  measures  about  four  centimetres,  or 
one  and  three-quarter  inches,  in  length,  and  its  diameter  is  usually  a 
little  less  than  that  of  the  right.  There  is,  however,  much  variance  in 
the  length  of  the  common  iliac  arteries,  so  that  these  measurements  are 
merely  approximative.  They  are  frequently  found  to  be  only  three- 
fourths  of  an  inch  in  length.  The  right  artery  passes  to  the  right 
sacro-iliac  joint,  and  is  crossed  at  its  termination  by  the  right  ureter. 
It  is  directly  over  the  corresponding  iliac  vein,  and  at  its  origin  crosses 
the  termination  of  the  left  iliac  vein  in  the  inferior  vena  cava.  The 
left  artery  passes  under  the  superior  rectal  artery  and  the  left  ureter, 
and  at  its  termination  is  over  its  own  vein.  There  are  minute  peritoneal 
and  subperitoneal  branches  given  off  by  the  common  iliac  arteries,  which 
establish  important  capillary  extra-peritoneal  anastomoses  with  similar 
Vol.  II.— 10 


PLATE   62. 


The  viscera  and  intestines  are  removed,  with  the  peritoneum,  deep  fascia,  and  fat,  to  show  the  relations  of  the 
kidneys  and  great  vessels  and  nerves  on  the  posterior  wall  of  the  abdomen. 


1.  The   right  leaflet  of  the   diaphragm,   with   phrenic 

vessels  and  nerves. 

2.  The  right  supra-renal  body,  in  a  bed  of  fat,  surmount- 

ing the  kidney. 

3.  The  right  renal  vein. 

4.  The  right  renal  artery. 

6.  The  junction  of  the  right  spermatic  vein  with  the  in- 
ferior vena  cava. 

6.  The  right  kidney. 

7.  The  ilio-hypogastric  and  ilio-inguinal  nerves  crossing 

the  lumbar  fascia. 

8.  The  inferior  vena  cava. 

9.  The  ilio-lumbar  artery,  and  the  external  cutaneous 

nerve  of  the  thigh. 
.'0.  The  right  ureter. 

11.  The  right  psoas  muscle. 

12.  The  right  external  iliac  artery. 

13.  The  right  anterior  crural  nerve. 

14.  The  deep  circumflex  iliac  artery. 

15.  The  right  spermatic  artery. 

16.  The  right  spermatic  vein  and  genito-crural  nerve. 

17.  The  bladder  (distended). 

18.  Vas  deferens  of  the  right  side. 

19.  The  central  tendon  of  the  diaphragm. 

20.  The  oesophageal  opening. 

21.  The  left  leaflet  of  the  diaphragm. 


22.  The  crura  of  the  diaphragm. 

23.  A  renal  artery  (entering  the  hilum  of  the  left  kidney, 

above  the  vein). 

24.  The  left  spermatic  vein  at  its  junction  with  the  left 

renal  vein. 

25.  Another  renal  artery  (entering  the  hilum  below  the 

vein),  and  in  this  instance  giving  origin  to  the  left 
spermatic  artery. 

26.  The  superior  mesenteric  artery. 

27.  The  left  ilio-hypogastric  nerve. 

28.  The  abdominal  aorta  in  relation  to  the  third  lumbar 

vertebra— before  its  bifurcation. 

29.  The  superior  heemorrhoidal  artery. 

30.  The  left  ilio-inguinal  nerve. 

31.  The  left  ureter. 

32.  The  left  iliacus  muscle. 

33.  The  left  common  iliac  vein. 

34.  The  middle  sacral  artery. 

35.  The  left  external  cutaneous  nerve. 

36.  The  rectum  (tied). 

37.  The  left  anterior  crural  nerve. 

38.  The  left  genito-crural  nerve. 

39.  The  left  external  iliac  artery. 

40.  The  left  external  iliac  vein. 

41.  The  left  spermatic  cord. 
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twigs  from  the  lumbar,  phrenic,  and  renal  arteries.  The  common  iliac 
arteries  respectively  divide  into  the  internal  and  external  iliac  arteries. 
The  former  descends  into  the  pelvis,  and  is  described  on  page  152. 

The  external  iliac  artery  is  the  main  blood-carrying  vessel  to  the 
lower  extremity.  It  is  usually  ten  centimetres,  or  about  four  inches,  in 
length,  with  a  diameter  of  eight  millimetres,  or  one-third  of  an  inch. 
It  passes  along  the  brim  of  the  pelvis  and  escapes  beneath  the  femoral 
arch,  where  it  becomes  the  femoral  artery  (page  255).  It  is  at  first  on 
the  inner  side  of  the  psoas  muscle,  and  then  in  front  of  it  (Plate  62, 
No.  12).  The  corresponding  iliac  vein  is  at  its  inner  side,  and  both 
vessels  are  included  in  a  sheath  derived  from  the  iliac  fascia.  The 
external  iliac  artery  is  outside  of  the  peritoneum  (as  are  also  all  the 
above  branches  of  the  aorta),  and  it  is  covered  by  a  strong  layer  of 
subperitoneal  areolar  tissue  (Abernethy's  fascia).  There  are  a  number 
of  lymphatic  glands  along  the  border  of  the  external  iliac  vein,  and 
these  receive  minute  twigs  from  the  external  iliac  artery ;  but  the  only 
branches  of  size  and  importance  are  the  two  which  arise  opposite  each 
other  from  its  lateral  surfaces  just  as  the  artery  passes  beneath  Pou- 
part's  ligament  (Plate  76,  Fig.  2).  These  are  the  deep  circumflex  iliac 
and  deep  epigastric  arteries. 

The  deep  circumflex  iliac  artery  ascends  to  the  anterior  superior 
spinous  process  of  the  ilium,  usually  covered  by  a  fold  of  the  iliac  fascia, 
and  thence  passes  between  the  transversalis  and  internal  oblique  muscles 
along  the  crest  of  the  ilium.  It  gives  off  superficial  and  deep  branches 
which  anastomose  chiefly  with  the  superficial  circumflex,  superficial  glu- 
teal, and  ilio-lumbar  arteries.  Venas  comites  accompany  this  vessel.  The 
deep  epigastric  artery  at  first  passes  inward  and  then  ascends  toward  the 
ensiform  cartilage.  At  first  it  is  behind  Poupart's  ligament  at  the  inner 
side  of  the  deep  abdominal  opening  (Plate  69,  Fig.  1,  No.  3),  and  between 
the  peritoneum  and  the  extra-peritoneal  fascia.  As  it  ascends  it  pierces 
the  sheath  of  the  rectus  muscle  close  to  the  semilunar  fold  of  Douglas 
(page  31),  and  passes  upward  on  the  back  of  the  muscle  to  anastomose 
above  the  umbilicus  with  the  superior  epigastric  branch  of  the  internal 
mammary  artery  (Plate  55,  No.  21).      The  artery  is  also  provided  with 
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vence  comites.  The  branches  of  the  epigastric  artery  are  the  cremasteric, 
which  descends  on  the  spermatic  cord  to  supply  the  cremaster  muscle 
(Plate  68,  Fig.  2,  No.  14),  the  pubic,  which  forms  an  anastomosing  rete 
over  the  pubes  with  the  pubic  branch  of  the  obturator  artery  and  its 
fellow  from  the  opposite  side,  and  the  obturator,  which  passes  to  the 
internal  obturator  muscle.  Sometimes  the  latter  becomes  dilated  and  is 
the  irregular  origin  of  the  obturator  artery  from  the  epigastric  (Plate 
76,  Fig.  2,  No.  5). 

In  the  operation  for  ligation  of  the  external  iliac  artery  the  thigh 
should  be  extended  and  everted,  and  a  slightly-curved  incision  should 
be  made  parallel  to  and  about  four  centimetres,  or  two  finger-breadths, 
above  the  fold  of  the  groin,  commencing  opposite  the  anterior  superior 
iliac  spine  and  stopping  short  of  the  middle  of  Poupart's  ligament,  so 
as  to  avoid  the  epigastric  artery.  The  skin,  superfical  fascia,  layers  of 
muscles,  and  extra-peritoneal  fascia  forming  the  wall  of  the  abdomen 
should  be  cut  through  upon  a  grooved  director  until  the  parietal  layer 
of  the  peritoneum  is  reached,  which  in  this  location  is  indicated  by  the 
sub-serous  tissue  above  mentioned.  The  peritoneum  can  be  easily  separated 
from  the  iliac  fossa  by  gently  pressing  upon  it  with  the  pulps  of  the  fingers, 
and  the  sheath  of  the  vessel  thus  exposed.  Care  should  be  taken  not  to 
work  too  close  to  Poupart's  ligament,  on  account  of  the  relations  of  the 
spermatic  vessels,  the  genito-crural  nerve,  and  the  circumflex  iliac  vein. 
The  external  iliac  vein  is  always  close  to  the  inner  side  of  the  artery, 
except  in  very  old  individuals,  in  whom,  owing  to  the  tortuous  condition 
of  the  artery,  it  may  overlap  the  vein.  The  latter  can,  however,  be 
made  prominent  by  pressing  over  the  cardiac  end.  Sometimes  the  lym-> 
phatic  glands  which  are  in  close  relation  to  the  external  iliac  vein  are 
found  enlarged,  thus  adding  to  the  confusion. 

The  collateral  circulation  after  ligation  of  the  external  iliac  artery 
would  be  maintained  by  the  occluded  branches  drawing  the  blood  from 
their  anastomoses  mainly  between  the  deep  epigastric  artery  and  the  inter- 
nal mammary  and  its  communications  with  its  fellow  from  the  opposite 
side  and  with  the  obturator,  and  between  the  circumflex  iliac  artery  and 
the  lumbar  arteries  and  the  iliac  branch  of  the  ilio-lumbar  artery. 
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If  it  is  desired  to  secure  with  a  ligature  either  of  the  common  iliac 
arteries,  the  same  incision  as  above  described  for  reaching  the  external 
iliac  should  be  made,  and  prolonged  upward  two  and  one-half  centi- 
metres, or  about  an  inch,  as  far  as  the  tip  of  the  last  rib.  It  should  be 
remembered  that  the  common  iliac  arteries  hold  different  relations  to 
their  corresponding  veins  upon  the  two  sides  (Plate  62),  and,  as  their 
respective  lengths  are  subject  to  variation  (page  73),  it  is  perhaps  safest 
first  to  expose  the  external  iliac  artery,  and  then  by  following  it  to  its 
origin  the  common  iliac  artery  can  be  readily  secured. 

The  inferior  vena  cava  begins  a  little  to  the  right  of  the  inter- 
vertebral disk  between  the  fourth  and  fifth  lumbar  vertebra?,  and  ascends 
to  its  proper  opening  in  the  diaphragm  opposite  the  lower  border  of  the 
ninth  dorsal  vertebra.  Its  course  inclines  gradually  to  the  right  of  the 
middle  line.  At  first  it  occupies  a  plane  posterior  to  the  aorta,  but  at 
its  termination  it  is  anterior  to  it  and  is  separated  from  it  by  the  right 
crus  of  the  diaphragm.  This  great  vein  is  subject  to  the  pressure  of  the 
surrounding  parts,  and  it  probably  never  assumes  during  life  the  cylin- 
drical shape  occasioned  by  an  artificial  distention.  Above  it  lies  in  a 
fissure  on  the  under  surface  of  the  liver  (page  52),  which  is  often 
bridged  over  by  a  band  of  fibrous  tissue  or  hepatic  substance  (Plate  64, 
Fig.  2,  No.  19).  It  originates  by  the  union  of  the  two  common  iliac 
veins,  and  in  its  course  receives  the  lumbar  veins,  the  right  spermatic 
vein,  the  two  renal  veins,  the  right  middle  supra-renal  vein,  the  hepatic 
veins,  and  the  two  phrenic  veins. 

The  abdominal  sympathetic  nerves  consist  of  two  series,  the 
great  splanchnic  nerves  and  the  lumbo-sacral  chain  of  ganglia.  The 
great  splanchnic  nerves  (the  origins  of  which  occur  within  the  thorax, 
and  have  been  described  on  page  320,  Vol.  I.,  and  are  shown  in  Plates 
36  and  37,  Vol.  I.),  after  passing  through  the  openings  in  the  dia- 
phragm, descend,  each  crossing  the  adjoining  crus  of  the  diaphragm,  so 
that  the  right  nerve  is  behind  the  inferior  vena  cava  and  the  left  nerve 
is  behind  the  pancreas.  Their  terminations  unite  in  a  large,  irregularly- 
shaped  cluster  of  ganglia,  the  whole  mass  being  called  the  semilunar 
ganglion.     Passing  from  right  to  left,  from  the  several  terminal  ganglia 
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of  the  splanchnic  nerves  are  thick  nerve-branches  which  surround  the 
cceliac  axis  of  the  aorta  in  an  intricate  mesh-work,  forming  the  great 
cceliac  or  solar  plexus.  This  also  receives  branches  from  the  thoracic 
aortic  plexus  and  from  the  right  pneumogastric  nerve.  From  the  solar 
plexus  nerve-branches  proceed  which  form  secondary  plexuses  over  the 
coats  of  all  the  abdominal  arteries  and  accompany  them  throughout 
their  distributions  to  the  viscera.  The  various  plexuses  thus  formed  are 
the  gastric,  the  hepatic,  the  splenic,  the  mesenteric,  the  phrenic,  the 
supra-renal,  the  renal,  and  the  spermatic.  They  are  severally  referred 
to  with  the  consideration  of  the  parts  to  which  they  particularly  belong. 
The  lumbosacral  chain  of  ganglia  (Plate  63,  Nos.  14  and  41)  is  the 
sympathetic  nerve-cord  which  passes  downward  on  the  bodies  of  the 
lumbar  and  sacral  vertebrae  internally  to  the  psoas  muscle  and  to  the 
sacral  foramina.  There  are  usually  four  oval,  grayish-colored  ganglia 
in  the  lumbar  region,  and  over  the  sacrum  three  or  four.  These  ganglia 
are  all  connected  by  whitish  nerve-cords  extending  from  one  to  the 
other,  and  they  receive  filaments  from  the  corresponding  spinal  nerves. 
Toward  the  end  of  the  sacrum  the  nerve-cords  join,  and  there  is  very 
often  found  in  front  of  the  coccyx  a  small  ganglion,  which  is  called  the 
coccygeal  ganglion,  or  ganglion  impar.  Branches  pass  from  the  upper 
three  lumbar  ganglia  to  join  with  branches  from  the  renal  and  solar 
plexuses  in  forming  the  aortic  plexus.  This  is  especially  pronounced 
upon  the  left  side,  and  contributes  mainly  to  the  inferior  mesenteric 
plexus  in  relation  to  the  large  intestine  below  the  splenic  flexure  of  the 
colon.  Below  the  bifurcation  of  the  aorta  there  are  numerous  filaments 
from  the  aortic  plexus  and  from  the  lower  ganglia,  which  unite,  form- 
ing the  important  hypogastric  plexus,  in  front  of  the  promontory  of  the 
sacrum.  This  plexus  presides  over  the  pelvic  viscera,  its  filaments  being 
intricately  interwoven  with  the  many  branches  of  the  internal  iliac  arte- 
ries, which  they  accompany  throughout  their  distribution. 

The  lumbar  plexus  of  spinal  nerves  (Plate  63)  is  formed  by  the 
union  of  the  anterior  branches  of  the  four  upper  lumbar  nerves,  and  is 
usually  connected  with  the  last  dorsal  nerve  by  a  branch,  the  dorsi- 
lumbar  nerve.     The  fifth   lumbar  nerve  does  not  enter  into  the  plexus, 
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but  passes  down  to  join  the  sacral  plexus  as  the  lumbosacral  cord.  The 
psoas  muscle  must  be  carefully  removed  to  show  the  branches  of  the 
lumbar  plexus  as  they  pass  directly  through  that  muscle.  There  are 
five  branches,  which  increase  in  size  from  above  downward.  The  first 
lumbar  nerve  usually  divides  into  the  ilio-hypogastric  and  ilio-inguinal 
nerves  (Plate  63,  Nos.  9  and  10).  They  both  emerge  from  the  outer 
border  of  the  psoas  muscle,  and,  crossing  the  quadratus  lumborum  muscle, 
pass  forward  to  the  crest  of  the  ilium,  where  they  pierce  the  transver- 
salis  muscle  and  divide  into  their  terminal  branches  (page  8).  They 
are  purely  sensory  nerves.  The  genito-crural  nerve  is  formed  by  fila- 
ments from  the  first  and  second  lumbar  nerves,  and,  piercing  the  psoas 
muscle,  descends  along  its  anterior  surface  (Plate  62,  No.  88)  as  far 
as  the  outer  side  of  the  external  iliac  artery,  where  it  divides  into  its 
genital  and  crural  branches.  The  former,  the  motor  portion,  in  rela- 
tion to  the  deep  abdominal  opening,  passes  into  the  substance  of  the 
spermatic  cord  to  supply  the  cremaster  muscle  (page  13),  while  the  latter 
(the  sensory  portion)  pierces  the  fascia  beneath  Poupart's  ligament,  in 
relation  to  the  sheath  of  the  femoral  vessels  (Plate  68,  Fig.  1,  No.  13), 
and  is  distributed  to  the  skin  of  the  thigh,  very  often  uniting  with  the 
middle  cutaneous  branch  of  the  anterior  crural  nerve.  The  external 
cutaneous  nerve  of  the  thigh  is  formed  usually  by  filaments  from  the 
second  and  third  lumbar  nerves.  It  passes  obliquely  over  the  psoas 
and  iliacus  muscles  to  the  anterior  superior  spine  of  the  ilium,  and 
comes  forward  over  the  attachment  of  the  sartorius  muscle  to  supply 
the  skin  on  the  outer  side  of  the  thigh.  The  anterior  crural  nerve  is 
the  largest  of  all  the  branches,  and  is  formed  by  the  third  and  fourth 
lumbar  nerves,  joined  by  a  small  branch  from  the  second  nerve.  It 
descends  in  the  interspace  between  the  psoas  and  iliacus  muscles,  both  of 
which  it  supplies,  and  then  passes  under  Poupart's  ligament  at  the  outer 
side  of  the  femoral  artery.  It  is  distributed  to  the  extensor  muscles  of 
the  knee,  to  the  sartorius  and  pectineus  muscles,  and  to  the  skin  of 
the  thigh  (page  244)  and  leg  (page  302).  The  obturator  nerve  is  formed 
also  by  the  third  and  fourth  lumbar  nerves,  and  after  piercing  the  psoas 
muscle  it  runs  along  the  brim  of  the  pelvis  above  the  obturator  artery 
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and  vein  to  the  obturator  foramen  (Plate  76,  Fig.  1,  No.  17).  Very 
often  there  is  an  accessory  obturator  nerve,  which  is  derived  either  from 
the  obturator  nerve  itself  or  from  the  third  and  fourth  lumbar  nerves. 
It  accompanies  the  main  nerve  and  supplies  the  hip-joint  (page  235). 

The  abdominal  lymphatic  vessels  may  be  said  in  a  general  way 
to  form  plexuses  in  relation  to  the  principal  arteries  and  veins.  They 
are  continuous  upward  from  the  common  iliac  and  sacral  lymphatic 
plexuses  to  a  cluster  of  lymphatic  glands  about  the  abdominal  aorta, 
which  are  united  by  cross-branches,  forming  the  median  aortic  lymphatic 
plexus.  These  are  joined  by  the  lymphatic  vessels  on  the  left  side, 
which  come  from  the  descending  portion  and  sigmoid  flexure  of  the 
colon,  and  on  both  sides  receive,  in  the  male,  tbe  lymphatic  vessels  from 
the  testes  and  spermatic  cords,  or,  in  the  female,  the  ovarian  and  tubal 
lymphatics.  The  supra-renal  and  renal  lymphatic  vessels  convey  their 
lymph  to  several  lymphatic  glands  above  the  renal  artery  on  each  side. 
There  are  also  groups  of  lymphatic  glands  in  relation  to  the  inner 
borders  of  the  psoas  muscles,  which  receive  the  afferent  lymph-vessels 
between  the  psoas  muscles  and  the  lumbar  vertebras  around  each  lumbar 
artery.  The  efferent  lymph-vessels  from  these  sources  all  unite  in  the 
aortic  plexus,  and  at  its  upper  part  on  each  side  of  the  second  lumbar 
vertebra  blend  into  a  single  trunk,  called  respectively  the  right  and  left 
truncus  lymphaticus  lumbalis.  They  are  both  placed  between  the  aorta 
and  the  vena  cava,  and  often  cross  each  other  before  they  unite  behind 
the  right  renal  artery  in  the  receptaculum  chyli.  The  lymphatic  vessels 
arising  from  the  intestinal  canal  are  called  lacteals  (page  43).  Their 
efferent  vessels  mostly  join  in  forming  a  single  trunk,  called  the  truncus 
lymphaticus  intestinalis.  The  lymphatic  vessels  from  the  stomach  (page 
39),  from  the  spleen  (page  60),  from  the  pancreas  (page  59),  and  from 
the  greater  part  of  the  liver  and  gall-bladder  (page  55)  converge  to  the 
cceliac  lymphatic  glands,  of  which  there  are  about  twenty,  situated  in 
relation  to  the  cceliac  axis  and  the  upper  part  of  the  aorta.  Their  effer- 
ent vessels  commonly  join  the  mesenteric  lymphatics  in  forming  the  main 
trunk. 

The  cceliac   and   lumbar   lymphatic  glands   have   intercommunicating 
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branches.  The  main  lymphatic  trunks  formed  as  above  described  empty 
into  the  commencement  of  the  thoracic  duct  (page  318,  Vol.  I.),  which 
is  opposite  the  second  lumbar  vertebra,  behind  and  between  the  aorta 
and  the  right  crus  of  the  diaphragm.  It  is  here  called  the  receptaculum 
chyli,  or  reservoir  of  Pecquet  (Plate  63,  No.  32).  It  is  a  very  thin- 
walled,  tortuous  sac,  somewhat  fusiform,  about  thirty-five  millimetres,  or 
an  inch  and  a  half,  in  length,  and  eight  millimetres,  or  one-third  of  an 
inch,  in  breadth.  There  are  few  valves  in  the  main  lymphatic  trunks, 
and  none  in  the  receptaculum. 

THE  INGUINAL  EEGION,  OE  THE   GEOLN. 

Much  of  the  anatomy  of  this  region  is  inseparable  from  that  of  the 
abdomen,  and  has,  therefore,  been  already  treated;  but  as  hernia,  or  the 
protrusion  of  a  portion  of  the  intestine,  is  especially  liable  to  occur 
through  certain  weak  places  above  and  below  Poupart's  ligament,  an 
accurate  understanding  of  the  relations  of  the  structures  in  these  locali- 
ties is  very  necessary  to  the  surgeon. 

Ordinarily,  when  unaffected  by  injury,  disease,  or  malformation,  the 
lower  portion  of  the  anterior  wall  of  the  abdomen  is  capable  of  retaining 
the  viscera  within  the  abdominal  cavity.  The  arrangement  and  inter- 
lacing of  the  fasciae  in  this  region  constitute  one  of  the  most  beautiful 
evidences  of  the  adaptation  of  the  structure  to  the  fulfilment  of  its  func- 
tion in  the  anatomy  of  man.  In  the  erect  position  the  fasciae  above 
Poupart's  ligament  are  rendered  tense  and  unyielding,  so  that  not  only 
is  support  afforded  to  the  contained  viscera,  but  also  the  naturally  weak 
places  of  the  groin  are  effectually  closed.  It  is  only  when  the  parts 
are  in  a  state  of  relaxation,  or  where  the  muscles  are,  as  it  were,  taken 
unawares,  that  a  portion  of  the  bowel  can  insinuate  itself  into  any  of  the 
weak  places  and  be  protruded  under  the  influence  of  pressure  during 
the  exercise  of  effort.  While  it  may  be  asserted  that  every  hernia  is 
due  to  some  congenital  condition  which  predisposes  to  it,  and  that  the 
effort  which  occasions  the  affection  would  not  so  operate  except  for  the 
existence  of  some  such  condition,  it  should  not  be  overlooked  that  the 
Vol.  II.— 11 


PLATE   63. 


The  under  surface  of  the  diaphragm,  the  posterior  wall  of  the  abdomen,  and  the  inlet  of  the  pelvis,  as  seen  upon 
removal  of  the  viscera  and  reflection  of  the  deep  fascia ;  also  the  lumbar  and  sacral  plexuses  of  nerves,  the  sympa- 
thetic nerves,  and  the  receptaculum  chyli. 


1.  The  central  tendon  of  the  diaphragm. 

2.  The  opening  in  the  diaphragm  for  the  inferior  or 

ascending  vena  cava. 

3.  The  right  phrenic  artery  and  nerves, 

4.  The  right  leaflet  of  the  diaphragm. 

5.  The  right  crus  of  the  diaphragm. 

6.  The  right  ligamentum  arcuatum  externum, 

7.  The  right  twelfth  dorsal  nerve. 

8.  The  first  lumbar  ganglion  of  the  right  sympathetic 

nerve. 

9.  The  right  ilio-hypogastric  nerve. 

10.  The  right  ilio-inguinal  nerve. 

11.  The  right  quadratus  lumborum  muscle. 

12.  The  third  right  lumbar  nerve. 

13.  The  right  external  cutaneous  nerve. 

14.  The  third  right  lumbar  ganglion  of  the  sympathetic 

nerve. 

15.  The  right  ilio-lumbar  artery. 

16.  The  fourth  right  lumbar  nerve. 

17.  The  right  iliac  muscle. 

18.  The  right  common  iliac  vein. 

19.  The  right  sacro-lumbar  cord. 

20.  The  right  obturator  nerve. 

21.  The  first  right  sacral  nerve. 

22.  The  second  right  sacral  nerve. 

23.  The  right  anterior  crural  nerve. 

24.  The  right  genito-crural  nerve. 


25.  The  third  right  sacral  nerve. 

26.  The  cut  ends  of  the  right  external  iliac  artery  and 

vein. 

27.  The  oesophageal  opening  of  the  diaphragm. 

28.  The  left  phrenic  artery  and  nerve. 

29.  The  aorta,  just  above  the  cceliac  axis,  where  it  passes 

through  the  diaphragm. 

30.  The  left  ligamentum  arcuatum  externum. 

31.  The  left  ligamentum  arcuatum  internum. 

32.  The  receptaculum  chyli. 

33.  The  vena  azygos  major. 

34.  The  left  iliohypogastric  nerve. 

35.  The  left  twelfth  dorsal  nerve. 

36.  The  left  ilio-inguinal  nerve. 

37.  The  left  psoas  magnus  muscle. 

38.  The  lowest  portion  of  the  inferior  vena  cava. 

39.  The  left  ilio-lumbar  artery. 

40.  The  lowest  part  of  the  abdominal  aorta. 

41.  The  left  fourth  ganglion  of  the  sympathetic  nerve 

42.  The  left  iliacus  muscle. 

43.  The  left  external  cutaneous  nerve. 

44.  The  left  common  iliac  artery. 

45.  The  sacra  media  artery. 

46.  The  left  anterior  crural  nerve. 

47.  The  left  sacral  plexus  of  nerves. 

48.  The  brim  of  the  pelvis. 


Plate  53 
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habitual  positions  assumed  in  many  vocations  necessarily  subject  the  groin 
to  strain,  under  which  the  parts  may  gradually  yield.  The  most  common 
form  of  inguinal  hernia  is  that  which  follows  the  course  of  the  spermatic 
cord. 

Before  examining  the  various  tissues  in  the  neighborhood  of  the 
canal  or  tract  in  which  the  cord  is  placed,  as  exposed  by  consecutive 
dissections  (Plates  68  and  69),  it  is  well  to  take  a  superficial  view  and 
to  notice  the  landmarks  (Vol.  I.,  Plates  27  and  28).  Of  these,  the 
anterior  superior  spinous  process  of  the  ilium  is  always  easily  recog- 
nizable. The  spine  of  the  pubis  is  about  on  a  line  with  the  top  of  the 
great  trochanter  of  the  femur, — a  fact  which  is  important,  as  the  spine  is 
often  obscured  by  fat.  It  can,  however,  usually  be  detected  in  the  male 
by  pushing  the  finger  upward  under  cover  of  the  loose  scrotal  tissues, 
with  the  thigh  flexed.  In  the  female,  when  the  thigh  is  abducted,  the 
tendon  of  attachment  of  the  adductor  longus  muscle  leads  directly  to  it. 
The  skin  is  very  loosely  attached  over  the  groin  by  the  superficial  fascia 
to  Poupart's  ligament,  which  is  usually  indicated  by  a  slight  furrow, 
and  can  be  felt  when  the  thigh  is  abducted  and  fully  extended.  It 
should  be  remembered  that  the  direction  which  Poupart's  ligament  takes 
is  not  straight,  but  curved,  with  the  concavity  toward  the  abdomen. 
The  superficial  abdominal  opening  can  be  readily  felt  by  pushing  the 
finger  up  in  front  of  the  cord,  with  the  thigh  flexed.  The  deep  abdom- 
inal opening  is  placed  two  centimetres,  or  about  a  finger-breadth,  above 
the  middle  of  Poupart's  ligament. 

Upon  removal  of  the  skin,  the  superficial  fascia  will  be  found  to 
consist  of  two  layers,  between  which  are  the  superficial  vessels  and  nerves 
and  the  inguinal  lymphatic  glands  (Plate  68,  Fig.  1).  The  outer  layer 
of  the  fascia  varies  in  thickness,  depending  upon  the  amount  of  fat  con- 
tained in  its  meshes.  Below  Poupart's  ligament  it  is  continuous  with 
the  superficial  fascia  of  the  thigh,  but  as  it  passes  over  the  spermatic 
cord  it  is  destitute  of  fat,  is  of  a  reddish-brown  color,  and  blends  with 
the  deep  layer  of  the  superficial  fascia  to  form  the  dartos  tissue  of  the 
scrotum,  whence  it  passes  backward  to  be  continuous  with  the  superficial 
fascia  of  the  perineum  (page  161).     The  vessels  and  nerves  are  in  close 
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relation  to  the  deep  layer  of  the  superficial  fascia.  The  arteries  all  arise 
from  the  common  femoral  artery  and  pierce  the  saphenous  opening  of 
the  fascia  lata  (page  95).  The  superficial  epigastric  artery  passes  upward 
over  Poupart's  ligament  toward  the  sheath  of  the  rectus  muscle.  It 
supplies  the  skin  and  anastomoses  with  the  pubic  and  deep  epigastric 
arteries.  The  stiperficial  circumflex  iliac  artery  passes  outward  along 
the  lower  border  of  Poupart's  ligament.  The  superficial  pubic  artery 
arches  across  the  spermatic  cord  (Plate  54,  No.  11),  and  is  always  in 
the  way  of  the  incision  made  in  inguinal  herniotomy.  The  veins  which 
correspond  to  these  arteries  are  comparatively  large,  especially  the  epi- 
gastric, which  often  communicates  with  the  lateral  abdominal  vein  (page 
6).  The  nerves  are  the  ilio-hypogastric  and  the  ilio-inguinal.  They 
come  through  the  aponeurosis  of  the  external  oblique  muscle  at  the 
outer  side  of  the  superficial  abdominal  opening  (Plate  68,  Fig.  1,  No. 
4).  The  lymphatic  vessels  from  the  scrotum,  the  penis,  and  the  perineal 
and  gluteal  regions  follow  the  course  of  the  vessels  and  terminate  in  a 
small  cluster  of  superficial  glands  about  Poupart's  ligament,  one  being 
just  above  it  and  in  relation  to  the  epigastric  artery,  called  the  epigastric 
lymphatic  gland  (Plate  68,  Fig.  1,  No.  3). 

When  the  two  layers  of  the  superficial  fascia  are  removed,  the  thin 
silvery-white  aponeurosis  of  the  external  oblique  muscle  (page  9)  is 
brought  into  view,  with  the  spermatic  cord  in  the  male,  or  the  round 
ligament  of  the  uterus  in  the  female,  issuing  from  between  the  lowest 
fibres  of  the  aponeurosis  as  they  approach  the  pubes.  The  opening 
through  which  these  structures  pass  is  the  superficial  abdominal  open- 
ing. It  is  not  a  ring,  as  commonly  called,  but  a  very  oblique  triangular 
slit  formed  by  the  separation  of  the  lowest  part  of  the  tendon  of  the 
external  oblique  muscle  into  two  bands  of  fibres.  The  upper  band  is  the 
thinnest,  and  passes  to  the  symphysis  of  the  pubes,  where  it  interlaces 
with  the  corresponding  band  of  fibres  from  the  opposite  muscle.  The 
lower  band,  which  forms  the  lower  margin  of  the  aponeurosis,  is  broad 
as  well  as  strong,  and  passes  from  the  anterior  superior  spine  of  the 
ilium  to  be  inserted  into  the  spine  of  the  pubis.  It  constitutes  Pou- 
part's ligament,  or  the  femoral  arch  (page  9),  and,  as  the  fascia  lata 
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is  attached  to  its  lower  border,  it  is  influenced  by  the  position  of  the 
thigh,  being  rendered  tense  when  the  thigh  is  extended  and  relaxed 
when  it  is  flexed.  Its  direction  is  always  that  of  a  gentle  curve,  with 
the  concavity  upward,  as  above  stated.  If  examined  from  within,  the 
pubic  portion  of  Poupart's  ligament  will  be  found  to  be  reflected  along 
the  linea  ilio-pectinea  of  the  pelvis  as  Gimbemafs  ligament  (page  96). 
Because  of  this  reflection  the  lower  border  of  the  ligament  of  Poupart 
is  turned  backward  in  a  shelf-like  manner,  thus  affording  attachment 
for  the  subjacent  abdominal  muscles  (page  11),  and,  what  is  more 
important,  for  the  support  of  the  spermatic  cord.  The  reflection  upon 
the  ilio-pectineal  line  is  strengthened  by  a  triangular  band  of  fibres 
extending  upward  to  the  linea  alba  behind  the  inner  column  of  the 
superficial  opening.  The  structure  of  the  round  ligament  (page  115) 
becomes  lost  at  the  superficial  abdominal  opening  in  the  tissues  of  the 
mons  pubis.  Owing  to  its  small  size,  the  inguinal  canal  and  the  external 
opening  itself  are  comparatively  less  developed  in  the  female,  who  is 
consequently  rarely  affected  with  inguinal  hernia.  In  the  male  the 
superficial  opening  usually  measures  three  centimetres,  or  about  an  inch 
and  a  quarter,  in  length,  but  it  varies  considerably,  depending  upon  the 
degree  with  which  its  sides  are  applied  to  the  spermatic  cord.  The 
margins  of  the  opening  are  called  the  pillars  or  columns,  the  outer 
column  being  formed  by  Poupart's  ligament  and  the  inner  column  by 
the  band  of  the  aponeurosis  attached  at  the  pubic  symphysis.  Between 
the  columns  there  is  a  delicate  fascia  of  condensed  connective  tissue,  the 
intercolumnar  fascia  (Plate  68,  Fig.  1,  No.  2),  and  as  the  cord  in 
passing  through  the  opening  rests  upon  the  outer  column  this  fascia  is 
prolonged  over  it  and  becomes  the  external  spermatic  fascia.  The  lower 
fibres  of  the  internal  oblique  muscle  (page  12)  usually  appear  very 
thin  and  of  a  pale  color  as  they  arise  from  the  upper  surface  of  the 
inner  border  of  Poupart's  ligament  externally  to  the  spermatic  cord,  across 
which  they  curve  downward,  and,  becoming  tendinous,  blend  with  the 
tendon  of  the  transversalis  muscle  at  the  crest  of  the  pubes.  The 
spermatic  cord  usually  receives  an  investment  of  fascia  from  the  con- 
tiguous border  of  the   internal   oblique   muscle,  consisting  of  alternating 
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loops  of  loose  cellular  tissue  and  muscle-fibres,  called  the  cremaster  (Plate 
68,  Fig.  2,  No.  14).  This  muscular  covering  is  usually  more  pronounced 
at  the  outer  part  of  the  cord,  and  is  always  more  easily  distinguished 
than  the  other  coverings.  In  some  bodies  it  is  difficult  to  trace  any 
connection  between  the  cremaster,  even  when  it  is  well  developed,  and 
the  lower  border  of  the  internal  oblique,  the  former  appearing  to  be 
festooned  across  from  Poupart's  ligament  externally  to  the  cord,  to  the 
pectineal  line  of  the  pubes.  In  several  cases  of  undescended  testicle 
some  looped  fibres  corresponding  to  the  cremaster  have  been  found  in 
the  scrotum,  so  that  the  supposition  that  it  is  a  survival  of  the  guber- 
naculum  testis  (page  89)  would  seem  to  be  confirmed. 

Ordinarily  the  transversalis  muscle  (page  13)  does  not  descend  so 
low  as  the  internal  oblique,  so  that  upon  the  removal  of  the  latter  the 
cord  appears  surrounded  with  the  underlying  extra-peritoneal  fascia. 
The  fibres  of  the  transversalis  muscle  become  tendinous  and  blend  with 
those  of  the  internal  oblique,  forming  the  conjoined  tendon  (Plate  68, 
Fig.  4,  No.  9),  which  is  attached  to  the  crest  of  the  pubes  in  front  of 
the  rectus  muscle.  This  arrangement  serves  to  strengthen  the  abdominal 
wall  where  it  is  weakened  by  the  presence  of  the  superficial  opening. 
There  are  many  differences  in  the  disposition  of  the  lower  borders  of 
the  internal  oblique  and  transversalis  muscles,  which  may  be  revealed 
by  careful  dissections  of  this  region  in  different  bodies.  Sometimes  the 
fleshy  parts  of  the  two  muscles  blend  as  well  as  their  tendons.  Some- 
times the  spermatic  cord  passes  through  the  muscular  fibres  of  one  or 
both  of  these  muscles,  so  that  it  is  surrounded  with  muscular  fibres 
which  may  possibly  exert  the  influence  of  a  sphincter  upon  the  deep 
abdominal  opening.  There  is  always  a  small  tendinous  reflection  from 
the  conjoined  tendon  behind  the  spermatic  cord.  These  facts  are  worthy 
of  consideration,  as  they  doubtless  account  for  the  position  and  character 
of  the  constrictions  which  occur  and  often  produce  strangulation. 

The  extra-peritoneal  fascia,  usually  called  the  transversalis  fascia  from 
its  intimate  association  with  the  transversalis  muscle,  is  a  distinct  mem- 
brane lining  the  general  wall  of  the  abdomen  (page  17).  It  becomes 
quite  thick  and  strong   in   the  groin,  where  it  is  attached   to  the  whole 
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of  the  posterior  border  of  Poupart's  ligament  except  in  relation  to  the 
femoral  vessels,  over  which  it  is  prolonged  into  the  thigh  as  the  ante- 
rior layer  of  their  sheath  (page  97).  It  therefore  fills  up  the  inter- 
space occurring  from  the  deficiency  of  the  transversalis  muscle  above 
Poupart's  ligament.  At  a  point  two  centimetres,  or  about  a  finger- 
breadth,  above  the  centre  of  the  latter,  the  fascia  is  prolonged  above 
the  spermatic  cord  in  a  funnel-shaped  expansion.  This  is  called  the 
infundibuliform  fascia,  or  internal  spermatic  fascia.  The  above  point 
corresponds  to  the  position  of  the  deep  abdominal  opening,  which 
does  not  actually  exist  unless  made  artificially  by  the  separation  of  the 
fascia  from  the  cord  (page  16).  The  inguinal  tract — or  inguinal  canal, 
as  it  is  commonly  called — extends  between  the  deep  and  superficial  open- 
ings. It  is  from  four  to  five  centimetres,  or  about  an  inch  and  a  half  to 
two  inches,  in  length  in  the  adult,  and  is  placed  parallel  with  Poupart's 
ligament.  It  is  occupied  by  the  spermatic  cord.  It  is  formed  in  front 
by  the  aponeurosis  of  the  external  oblique  muscle,  above  by  the  lower 
margins  of  the  internal  oblique  and  transversalis  muscles,  behind  by  the 
extra-peritoneal  fascia,  and  below  by  Poupart's  ligament.  The  latter 
separates  it  also  from  the  sheath  of  the  femoral  vessels  and  from  the 
space  called  the  femoral  canal  (page  97)  (Plate  76,  Fig.  2,  No.  8). 
The  spermatic  cord  consists  of  the  arteries,  veins,  lymphatic  vessels,  nerves, 
and  the  excretory  duct,  or  vas  deferens,  of  the  testicle,  held  together  by 
a  quantity  of  loose  areolar  tissue  (page  145).  Beneath  the  extra-peri- 
toneal fascia,  extending  across  the  lower  part  of  the  abdomen,  is  the 
subperitoneal  areolar  tissue,  which  contains  more  or  less  fat  in  its  meshes 
and  is  usually  well  developed  about  the  position  of  the  deep  abdominal 
opening.  As  it  is  generally  expanded  over  the  spermatic  cord  on  the 
occasion  of  a  hernia,  it  is  called  the  fascia  propria.  The  parietal  peri- 
toneum in  relation  to  the  groin  should  be  examined  on  the  inner  side, 
when  it  will  be  noticed  that  the  delicate  membrane  bulges  slightly 
forward  upon  either  side  of  the  cord  resulting  from  the  obliterated 
hypogastric  artery,  thus  forming  the  outer  and  inner  inguinal  pouches 
(page  19).  The  outer  pouch  is  directly  behind  the  superficial  opening, 
and  the  inner  pouch  behind  the  deep  opening. 
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The  position  of  the  deep  epigastric  artery  is  one  of  the  most  im- 
portant points  in  the  anatomy  of  the  inguinal  region,  in  consequence 
of  its  close  relation  to  the  various  forms  of  hernia.  The  artery  arises 
from  the  external  iliac  (page  75)  just  before  that  artery  issues  beneath 
Poupart's  ligament  to  become  the  femoral,  and  passes  obliquely  upward 
between  the  extra-peritoneal  fascia  and  the  peritoneum  to  the  sheath  of 
the  rectus  muscle  (page  15).  The  artery  can  be  felt  through  the  extra- 
peritoneal fascia  ascending  behind  the  commencement  of  the  spermatic 
cord  close  to  the  inner  border  of  the  deep  abdominal  opening  (Plate  69, 
Fig.  1,  No.  3).  Its  course  is  directly  over  that  of  the  obliterated  hypo- 
gastric artery,  above  referred  to,  when  the  bladder  is  distended.  It  is 
usually  accompanied  by  two  veins. 

From  the  above  it  will  be  understood  that  the  spermatic  cord  while 
it  is  within  the  inguinal  canal  is  invested  by  the  infundibuliform  fascia 
and  the  cremaster :  after  leaving  the  external  opening  it  receives  the 
intercolumnar  fascia,  the  two  layers  of  the  superficial  fascia,  which  here 
blend  to  form  the  dartos,  and  the  skin.  The  manner  in  which  these 
coverings  are  obtained  by  the  cord  can  be  best  explained  by  referring 
briefly  to  the  course  of  the  descent  of  the  testicle  and  to  the  formation 
of  the  cord  which  is  coincident  with  it. 

The  testicles  in  the  foetus  are  first  formed  below  and  in  front  of 
the  kidneys,  in  the  back  wall  of  the  abdomen,  behind  tbe  peritoneum. 
About  the  fifth  month  they  leave  their  original  position,  carrying  along 
the  peritoneum  which  covers  them  in  front  and  at  the  sides,  and  gradu- 
ally descend  to  the  groins,  which  they  reach  about  the  seventh  month. 
The  aggregation  of  the  developing  constituents  of  the  spermatic  cord 
occurs  at  the  same  time. 

The  spermatic  artery  naturally  elongates  with  the  downward  progress 
of  the  testicle,  and  is  accompanied  by  the  spermatic  vein  issuing  from  it. 
The  spermatic  duct,  or  vas  deferens,  as  it  passes  out  of  the  back  part  of 
the  testicle  to  go  to  the  seminal  vesicle  (page  150)  at  the  base  of  the 
bladder,  becomes  associated  with  the  vessels,  together  with  the  nerves 
and  lymphatic  vessels,  proper  to  the  organ,  at  the  deep  abdominal  open- 
ing, and  they  are  all  enveloped  in  a  loose  areolar  tissue.     The  cord  thus 
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constituted,  therefore,  commences  at  the  deep  abdominal  opening,  and  as 
the  testicle  proceeds  through  the  inguinal  canal  it  becomes  invested  with 
the  various  fasciae.  These  are  probably  not  detached  from  their  respec- 
tive sources  by  the  dragging  of  the  testicle  through  them,  but  rather,  it 
would  seem,  are  specially  developed  and  prolonged — just  as  the  outer  layer 
of  the  peritoneal  lining  of  the  abdominal  wall  is  now  known  to  be  pro- 
longed— through  the  primitive  inguinal  canal  into  the  scrotum  before  the 
testicle  reaches  it.  This  parietal  layer  of  the  peritoneum  thus  forms  the 
outer  layer  of  the  tunica  vaginalis  in  the  male  and  of  the  canal  of  Nuck 
in  the  female,  so  that,  in  the  male,  when  the  testicle  arrives  at  the  posi- 
tion of  the  deep  abdominal  opening  it  finds  a  peritoneal  pouch  or  process 
already  prepared  for  it.  Extending  from  the  bottom  of  the  foetal  testis  is 
a  fibrous  band  passing  before  it  into  the  peritoneal  pouch,  through  the  in- 
guinal canal,  and  into  the  scrotum.  This  fibrous  band  is  called  the  guber- 
naculum,  and  there  has  been  much  speculation  regarding  its  probable 
function.  Owing  to  the  occasional  presence  of  muscular  fibres,  the  fan- 
ciful theory  has  been  advanced  that  the  gubernaculum  serves  to  draw  the 
testicle  first  down  to  the  deep  opening,  then  along  the  canal,  and  finally 
through  the  superficial  opening  into  the  scrotum.  There  is  nothing  to 
prove  this,  however,  and  it  is  probable  that  the  little  fold  proceeding 
from  the  bottom  of  the  testicle  to  the  bottom  of  the  peritoneal  pouch 
above  described  serves  as  a  guide  for  its  descent.  The  latter  explanation 
is  borne  out  by  the  facts  that  the  pelvis  is  so  small  and  narrow  at  this 
time  that  the  position  of  the  deep  opening  is  practically  just  behind  the 
superficial  opening,  and  that  the  length  of  the  foetal  inguinal  canal 
amounts  only  to  the  thickness  of  the  structures  composing  the  abdominal 
wall,  so  that  the  course  of  the  descent  of  the  testicle  from  where  it  was 
originally  formed  below  the  kidney  to  its  final  normal  position  in  the 
scrotum  is  more  direct  than  indirect. 

As  the  pelvis  gradually  broadens  so  as  to  accommodate  the  viscera, 
there  must  be  an  influence  exerted  upon  the  fasciae  which  are  attached 
to  it,  and  also  upon  any  structure,  such  as  the  cord,  passing  through 
them.  The  subsequent  changes  which  take  place  both  in  the  indirect 
course  of  the  inguinal  canal  and  in  the  various  forms  of  congenital 
Vol.  II.— 12 
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Figure  1. 

The  anterior  and  upper  surfaces  of  the  liver. 

1.  The  inferior  vena  cava. 

6.  The  left  lateral  ligament. 

2.  The  coronary  ligament. 

7.  The  left  lobe. 

3.  The  right  lateral  ligament. 

8.  The  broad  or  suspensory  ligament. 

4.  The  right  lobe. 

9.  The  round  ligament. 

5.  The  fundus  of  the  gall-bladder. 

Figure  2. 

The  posterior  and  under  surfaces  of  the  liver. 

1.  The  inferior  vena  cava. 

14.  A  branch  of  the  cystic  artery. 

2.  Hepatic  veins. 

15.  The  obliterated  umbilical  vein. 

3.  The  coronary  ligament. 

16.  The  lobus  quadratus. 

4.  The  obliterated  ductus  venosus. 

17.  The  gall-bladder  (distended). 

5.  The  left  lateral  ligament. 

18.  The  right  lateral  ligament. 

6.  The  fissure  of  the  ductus  venosus 

19.  The  pons  hepatie,  over  the  inferior  vena  cava. 

7.  The  lobus  Spigelii. 

20.  The  fissure  of  the  vena  cava. 

8.  The  longitudinal  fissure. 

21.  The  inferior  vena  cava. 

9.  The  left  lobe. 

22.  Hepatic  vein. 

10.  The  transverse  or  portal  fissure. 

23.  The  lobus  caudatus. 

11.  The  hepatic  artery. 

24.  The  right  lobe. 

12.  The  common  hepatic  duct. 

25.  The  portal  vein. 

13.  The  fissure  of  the  umbilical  vein 

26.  The  fissure  of  the  gall-bladder. 

Figure  3. 

The  right  kidney,  seen  from  behind. 

1.  The  superior  border. 

5.  The  inferior  border. 

2.  The  right  renal  vein. 

6.  The  hilum. 

3.  The  right  renal  artery. 

7.  The  pelvis. 

4.  The  right  ureter. 

Figure  4. 

Longitudinal  section  of  the  right  kidney,  to  show  the  relations  of  the  branches  of  the  renal  artery  and  renal  vein. 

1.  The  superior  border. 

4.  The  right  renal  vein. 

2.  The  inferior  border. 

5.  The  ureter. 

3.  The  right  renal  artery. 

Figure  5. 

Longitudinal  section  of  the  right  kidney.    The  vessels  are  removed  to  show  the  structure  of  the  organ. 

1.  The  cortical  substance. 

9.  The  cortical  substance. 

2.  The  superior  infundibulum. 

10.  Pyramid  of  Malpighi. 

3.  Calyx. 

11.  Calyx. 

4.  PapillEe. 

12.  The  pelvis. 

5.  Column  of  Bertini. 

13.  The  ureter. 

6.  The  middle  infundibulum. 

14.  Calyx. 

7.  Pyramid  of  Malpighi. 

15.  Papilla. 

8.  The  inferior  infundibulum. 

I/O 
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defect  which  are  commonly  met  with  may  thus  be  accounted  for.  It 
will  be  understood  from  the  above  that  the  testicle  when  it  has  finally 
reached  the  scrotum  has  both  the  proper  peritoneal  covering  (mesor- 
chium)  which  it  has  brought  down  with  it  and  the  layer  of  peritoneum 
which  has  preceded  it, — in  other  words,  a  double  layer,  which  eventu- 
ally becomes  the  tunica  vaginalis  testis  (page  145).  This  is  completed, 
usually  about  the  time  of  birth,  by  the  gradual  adhesion  and  closure 
of  both  of  the  peritoneal  layers  at  the  deep  abdominal  opening  or 
somewhere  along  the  spermatic  cord  above  the  testicle,  so  that  there  is 
normally  no  connection  between  the  cavity  of  the  vaginal  tunic  and  the 
cavity  of  the  abdomen.  In  many  dissections,  however,  the  author  has 
found  that  a  minute  canal  can  be  demonstrated  between  these  cavities, 
showing  that  the  complete  obliteration  of  the  peritoneal  covering  in  rela- 
tion to  the  cord  is  not  always  effected,  even  when  it  appears  to  be  so. 
Upon  the  different  conditions  of  the  vaginal  tunic  depend  the  different 
varieties  of  hernia  which  follow  the  course  of  the  spermatic  cord. 

These  herniaa  consist  of  a  protrusion  of  the  intestine,  or  of  omentum, 
or  of  both,  and  are  called  indirect  or  oblique  inguinal,  from  their  course 
in  the  adult.  They  have  the  following  characteristics.  A  scrotal  hernia 
is  a  protrusion,  covered  by  a  layer  of  the  parietal  peritoneum  (called 
its  sac),  through  the  inguinal  canal  in  front  of  the  cord.  During  its 
passage  through  the  latter  it  receives  the  coverings  peculiar  to  the  cord, 
and  after  issuing  from  the  superficial  opening  it  passes  down  into  the 
scrotum,  being  arrested  only  by  the  attachment  of  these  coverings  to 
the  tunica  vaginalis,  which  is  closed  above  the  testicle.  Such  a  hernia, 
therefore,  possesses  the  following  coverings  from  within  outward:  the 
proper  peritoneal  sac,  the  sub-serous  tissue,  the  infundibuliform  fascia, 
the  cremaster,  the  intercolumnar  fascia,  the  dartos,  and  the  skin.  When 
the  hernia  passes  all  the  way  into  the  scrotum,  it  is  commonly  said  to 
be  complete;  when  it  is  arrested  within  the  inguinal  canal,  it  is  incom- 
plete. The  latter  is  also  known  as  bubonocele.  A  congenital  hernia  is  a 
protrusion,  without  any  peritoneal  sac  of  its  own,  into  the  vaginal  tunic 
which  has  not  become  separated  from  the  general  peritoneal  cavity  of  the 
abdomen.     Such   a   hernia   may  occur   at   any  age.     When   the  vaginal 
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process  of  the  peritoneum  is  occluded  only  at  the  deep  opening  and 
there  is  a  continuation  of  its  pouch  along  the  cord  above  the  testicle, 
there  is  a  thin  septum  between  its  cavity  and  that  of  the  abdomen.  If 
a  protrusion  occurs  over  this  septum  and  the  thin  layer  is  pushed  be- 
fore it  so  as  to  encapsulate  it,  the  hernia  is  said  to  be  encysted.  If, 
however,  the  protrusion  is  forced  down  behind  the  adhesion  of  the  vagi- 
nal tunic  at  the  deep  opening,  it  constitutes  infantile  hernia,  and  in  this 
variety  there  will  be  of  course  three  layers  of  peritoneum  to  contend 
with  in  the  event  of  an  operation, — viz.,  the  two  layers  of  the  tunica 
vaginalis  and  the  proper  sac  of  the  hernia.  It  has  been  suggested  that 
the  anatomical  arrangement  of  the  parts  in  the  encysted  cavity  favors 
the  rupture  of  the  septum  above  mentioned,  and  may  explain  the  occur- 
rence of  congenital  hernise  in  adult  life.  Such  hernise  would  be  better 
called  hernial  into  the  vaginal  tunic,  as  the  term  "congenital"  applies 
truly  to  all  these  protrusions.  Sometimes  the  vaginal  tunic  is  closed 
above  the  testicle,  while  the  outer  layer  of  the  peritoneum  is  not  blended 
with  the  tissues  of  the  cord :  it  is  then  known  as  the  funicular  process, 
giving  its  name  to  a  hernia  which  may  escape  into  it. 

The  complete  closure  of  the  tunica  vaginalis  is  peculiar  to  man,  and 
has  been  attributed  to  his  adaptation  to  the  erect  posture.  The  manner 
in  which  the  peritoneal  process  into  the  scrotum  is  separated  from  the 
abdomen  is  interesting.  It  first  becomes  obliterated  at  the  deep  opening 
and  then  at  the  top  of  the  testicle,  leaving  between  these  points  a  loose 
tubular  fold  about  the  cord.  This  generally  dwindles  and  appears  as  a 
fine  band  in  front  of  the  other  tissues  of  the  spermatic  cord  (Plate  69, 
Fig.  8,  No.  5),  but  occasionally  it  remains  free  in  part,  and  is  then  apt 
to  become  distended  with  fluid,  producing  encysted  hydrocele  of  the  cord. 
When  inguinal  hernia  occurs  in  the  female  it  is  usually  occasioned  by 
the  patent  condition  of  the  canal  of  Nuck  (page  116),  which  is  the 
analogue  of  the  vaginal  process  in  the  male  and  allows  the  protrusion 
to  pass  along  the  course  of  the  round  ligament.  The  seat  of  stricture 
in  oblique  inguinal  hernia  is  always  at  some  point  within  the  inguinal 
canal  or  at  one  of  its  extremities,  most  frequently  at  the  deep  opening. 
The   course   of  the   deep   epigastric   artery,  as   already   described    (page 
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75),  is  always  along  the  inner  margin  of  the  deep  abdominal  opening 
upward  toward  the  sheath  of  the  rectus  muscle,  between  the  extra-peri- 
toneal fascia  and  the  peritoneum.  In  herniotomy  for  strangulation  in 
the  oblique  form  the  constriction  should  be  nicked  with  the  bistoury 
directed  upward  and,  in  the  author's  opinion,  parallel  to  the  course  of 
the  artery,  because  in  the  presence  of  a  tumor  it  will  be  necessarily 
pushed  aside. 

A  knowledge  of  the  anatomy  of  the  various  coverings  is  undoubtedly 
important,  but  undue  stress  has  been  laid  on  their  number  and  origins, 
since  in  operating  the  only  one  that  is  distinctly  recognizable  is  the 
cremaster.  It  is  much  more  useful  to  understand  the  exact  position  of 
the  abdominal  openings,  the  course  of  the  epigastric  artery,  and  the  con- 
struction of  the  inguinal  tract. 

The  triangular  intervals  upon  either  side  of  the  lower  part  of  the 
anterior  wall  of  the  abdomen,  named  HesselbacKs  triangles,  have  already 
been  described  (page  19).  They  are  each  bounded  externally  by  the 
deep  epigastric  artery,  internally  by  the  tendon  of  the  rectus  muscle, 
and  below  by  Poupart's  ligament.  These  spaces  are  more  or  less  dimin- 
ished by  the  conjoined  tendons  which  stretch  across  their  inner  portions. 
The  remaining  portion  is  remarkably  thin,  being  composed  only  of  the 
extra-peritoneal  fascia,  the  pubic  attachment  of  the  aponeurosis  of  the 
external  oblique  muscle,  the  superficial  fascia,  and  the  skin.  The  inner 
inguinal  pouch  (page  19)  of  the  peritoneum  is  behind  it,  and  the  super- 
ficial abdominal  opening  is  in  front.  These  conditions  would  seem  to 
offer  an  easy  route  for  a  hernia  at  this  point;  but  such  a  hernia  is  very 
rare,  and  when  it  does  occur  it  is  probably  due  to  some  change  in  the 
position  of  the  corresponding  hypogastric  cord,  which  would  necessarily 
exert  an  influence  upon  the  inner  inguinal  pouch.  The  cord  is  often 
found  shorter  on  one  side  than  on  the  other,  so  that  it  does  not  come 
so  far  forward,  and  consequently  there  is  an  unequal  folding  of  the 
peritoneum.  A  protrusion  through  this  part  of  the  abdominal  wall  is 
called  a  direct  inguinal  hernia,  and  it  would  receive  as  coverings,  besides 
its  sac,  which  is  formed  from  the  inner  inguinal  pouch  of  the  perito- 
neum, the  sub-serous  tissue,  the  extra-peritoneal  fascia,  the  intercolumnar 
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fascia,  the  superficial  fascia,  and  the  skin.  There  are  others  variously 
ascribed  to  it  as  being  derived  from  the  conjoined  tendon  or  from  one 
or  other  of  its  component  parts  (either  the  tendon  of  the  internal  oblique 
or  the  tendon  of  the  transversalis),  and  the  hernia  occasionally  appears 
to  issue  from  between  the  fibres  of  the  conjoined  tendon  itself.  These 
may  probably  all  be  accounted  for  by  the  internal  oblique  or  the  trans- 
versalis muscle  being  attached  lower  down  upon  Poupart's  ligament  than 
it  is  ordinarily.  The  chief  point  of  practical  interest  is  the  disposition 
of  the  epigastric  artery,  which,  being  always  to  the  outer  side  of  any 
protrusion  occurring  below  the  deep  abdominal  opening,  can  be  avoided  if 
the  knife  be  used  so  as  to  nick  the  stricture  upward  and  inward  toward 
the  middle  line. 

The  weak  place  below  Poupart's  ligament  is  called  the  femoral  open- 
ing. Like  the  deep  abdominal  opening,  it  can  be  said  to  exist  only 
when  the  fasciae  in  its  locality  are  separated  artificially  by  the  knife 
or  by  the  pressure  of  a  hernia.  It  can  be  best  understood  by  first 
considering  the  general  arrangement  of  the  parts  which  pass  beneath 
Poupart's  ligament,  usually  called  in  this  connection  the  femoral  arch. 
The  interspace  formed  by  the  expansion  of  the  latter  between  the  iliac 
and  pubic  spines  is  divided  by  a  band  of  fibres  passing  from  its  under 
surface  to  the  ilio-pectineal  eminence  (page  103).  This  band  is  the  ilio- 
pectineal  ligament,  on  the  outer  side  of  which  is  the  lacuna  musculosa 
for  the  passage  of  the  ilio-psoas  muscle  (page  69),  and  on  the  inner 
side  the  lacuna  vasculosa  for  the  femoral  vessels.  Upon  the  inner  side 
of  the  sheath  of  the  femoral  vessels,  between  the  vein  and  Gimbernat's 
ligament  (page  96),  there  is  a  small  space,  filled  with  areolar  tissue,  which 
corresponds  to  the  femoral  opening  when  it  is  formed  as  above  described. 
To  locate  it  upon  the  surface  it  is  necessary  to  ascertain  the  exact  point 
of  attachment  of  Poupart's  ligament  at  the  spine  of  the  pubis  (page  83). 
The  position  of  the  femoral  opening  is  just  below  and  to  the  outer  side 
of  this  point. 

The  skin  at  the  upper  part  of  the  thigh  is  loosely  connected  with 
the  subcutaneous  fascia  along  Poupart's  ligament,  over  the  pubis,  and  at 
the  great  trochanter.     The  superficial  fascia  is  thick,  and  contains  much 
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fat  in  its  meshes.  It  is  arranged  in  two  layers,  between  which  are  the 
superficial  vessels,  superficial  nerves,  and  lymphatic  glands.  The  super- 
ficial layer  is  continuous  with  the  superficial  fascia  of  the  abdomen  above 
and  with  that  of  the  thigh  below.  The  deep  layer  of  the  superficial  fascia 
blends  with  the  fascia  lata  below  Poupart's  ligament  and  about  the  saphe- 
nous opening.  The  latter  is  a  large  oval-shaped  aperture  in  the  fascia 
lata  at  the  upper  and  inner  part  of  the  thigh  (Plate  70,  Fig.  1,  No. 
24),  through  which  the  superficial  vessels  pass  to  and  from  the  femoral 
vein  and  femoral  artery  beneath.  The  deep  layer  of  the  superficial  fascia 
is  here  called  the  cribriform  fascia,  because  it  is  perforated  by  these  vessels. 
This  fascia  must  be  removed  before  the  saphenous  opening  can  be  defi- 
nitely seen.  The  superficial  vessels  are  the  epigastric,  circumflex  iliac, 
and  external  pubic  arteries  and  their  veins,  which  have  already  been 
described  (page  84).  Besides  these  there  is  the  internal  saphenous  vein 
(Plate  70,  Fig.  1,  No.  11),  which  is  the  large  vein  ascending  upon  the 
inner  side  of  the  thigh  to  pass  through  the  saphenous  opening  and 
empty  into  the  femoral  vein.  The  lymphatic  vessels  which  accompany 
the  above  vessels  terminate  in  the  lymphatic  glands  which  overlie  the 
saphenous  opening  (Plate  70,  Fig.  1,  No.  8). 

The  superficial  lymphatic  glands  are  disposed  in  two  groups.  The 
glands  above  Poupart's  ligament  are  described  on  page  84;  those  below 
it  surround  the  saphenous  opening  and  receive  the  lymphatic  vessels 
from  the  lower  extremity.  Two  of  these,  called  the  femoral  lymphatic 
glands,  are  oblong  in  shape  and  lie  along  the  outer  and  inner  sides  of 
the  saphenous  vein  (Plate  68,  Fig.  1,  No.  8).  The  nerves  which  supply 
the  skin  of  this  locality  are  the  branches  of  the  ilio-inguinal,  on  the 
inner  side  of  the  internal  saphenous  vein,  the  genito-crural,  on  the  outer 
side  of  the  vein,  and  the  middle  and  external  cutaneous  branches  of 
the  anterior  crural,  on  the  front  and  outer  side  of  the  thigh  (Plate  68, 

Fig.  1). 

The  fascia  lata  is  the  dense  fibrous  sheath  of  the  thigh  (page  245). 
It  is  especially  thick  and  strong  in  the  neighborhood  of  Poupart's  liga- 
ment, where  it  consists  of  two  portions,  the  iliac  and  the  pubic,  which 
are   peculiarly   disposed   above   and   below   the  sheath   of   the   femoral 
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Vessels  so  as  to  form  the  saphenous  opening  already  referred  to.  The 
iliac  portion  of  the  fascia  lata  is  attached  externally  to  the  crest  of 
the  ilium,  and  thence  along  the  lower  anterior  border  of  Poupart's 
ligament  all  the  way  to  the  spine  of  the  pubis,  where  it  joins  Gimber- 
nat's  ligament  on  the  ilio-pectineal  line.  From  this  broad  attachment 
it  is  reflected  downward  and  outward  over  the  femoral  vessels  four 
centimetres,  or  about  an  inch  and  a  half,  and  then  turns  upward  and 
inward  over  the  subjacent  adductor  longus  and  pectineus  muscles,  and, 
passing  beneath  the  femoral  vessels,  becomes  continuous  with  the  ilio- 
psoas fascia  in  relation  to  the  capsule  of  the  hip-joint.  This  portion  is 
attached  to  the  pectineal  line  and  to  the  pubic  arch,  and  is  called  the 
pubic  portion  of  the  fascia  lata.  The  margins  of  the  saphenous  open- 
ing thus  formed  by  the  separation  of  the  fascia  lata  are  connected  by 
the  cribriform  fascia  as  above  described.  When  this  is  removed,  the 
outer  border  of  the  saphenous  opening  appears  as  a  crescent-shaped  arch, 
— the  falciform  process  {of  Burns).  The  upper  portion  of  this  border 
in  relation  to  Gimbernat's  ligament  is  called  the  ligament  of  Hey.  It 
is  noteworthy,  as  it  constitutes  the  superficial  seat  of  stricture  in  femoral 
hernia  (page  99.)  It  is  the  superficial  end  of  the  so-called  femoral 
canal,  and  is  therefore  analogous  to  the  superficial  abdominal  opening 
in  inguinal  hernia. 

From  the  above  it  will  be  understood  that  the  inner  or  pubic  portion 
of  the  fascia  lata  is  on  a  plane  posterior  to  that  of  the  outer  or  iliac 
portion.  Gimbernat's  ligament  is  the  portion  of  the  aponeurosis  of  the 
external  oblique  muscle  which  is  reflected  for  two  and  a  half  centimetres, 
or  about  an  inch,  along  the  pectineal  line.  It  is  semilunar  in  form,  with 
its  free  border  directed  toward  the  femoral  vein,  and  in  the  erect  posture 
it  is  placed  nearly  horizontal.  It  can  be  best  seen  by  examining  the 
lower  part  of  the  anterior  wall  of  the  abdomen  from  within,  after  the 
peritoneum  has  been  removed  (Plate  76,  Fig.  2,  No.  8).  In  the  female 
this  ligament  is  usually  shorter  than  in  the  male,  being  rarely  over  two 
centimetres,  or  three-fourths  of  an  inch,  in  length.  When  the  iliac 
portion  of  the  fascia  lata  is  removed,  the  anterior  portion  of  the  sheath 
of  the  femoral  vessels  is  exposed.     It  is  formed  by  the  downward  expan- 
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sion  of  the  extra-peritoneal  fascia  (page  16),  in  the  same  manner  as  the 
posterior   portion  of  the  sheath  is  formed   by  the  ilio-psoas  fascia  (page 
69).     Both  of  these  fasciae  join  externally  and  internally  to  the  vessels, 
thus   completing   the  sheath.     The  sheath  is  intimately  adherent  to  the 
vessels  below  the  saphenous  opening,  but  opposite  Poupart's  ligament  it 
is  loose,  allowing   the  efferent   and   afferent   vessels   to   pass   through   it, 
among  the  latter  the  most  conspicuous  being  the  saphenous  vein.     Occa- 
sionally there   is   a   specialized   band   of  fibres,  derived   from   the  extra- 
peritoneal  fascia,  which  extends  across  the  sheath  of  the  femoral  vessels 
to  be  inserted  behind  the  attachment  of  the  conjoined  tendon  (page  14) 
and  blends  with  Gimbernat's  ligament  on  the  pectineal  line.     It  is  called 
the    deep  femoral   arch.      When    the   anterior   portion   of  the   sheath   is 
removed,  its  interior  appears  to  be  funnel-shaped,  and  to  consist  of  three 
compartments  formed  by  strong  septa,  the  femoral  artery  occupying  the 
outer  one,  the  femoral  vein  the  middle  one,  and  some  lymphatic  vessels, 
with    usually  a   small   lymphatic   gland,  the   inner   one.     The   latter,  or 
the  lymphatic   compartment,  is   much    smaller   than   the  others,  and  ex- 
tends only  one  centimetre,  or  about  three-eighths  of  an  inch,  below  Pou- 
part's ligament.      It  is  closed  above  at   the  margin  of  the  pelvis  by  a 
thin  layer  of  the  sub-serous  tissue,  called  the  septum  crurale  or  septum 
femorale  (or  fascia  of  Cloquet).      The  lymphatic  compartment  is  liable 
to  become  the  seat  of  a  hernia,  and  is  therefore  known  as  the  femoral 
canal.     In  the  female  this  space  has  somewhat  weaker  boundaries  than 
in  the  male,  although    it   is   not   really  larger.      It   is   formed   in   front 
by  the   portion  of  the   extra-peritoneal   fascia   which    contributes   to   the 
sheath,   behind   by   the   ilio-psoas   fascia   constituting   the   under  portion 
of  the   sheath,   internally   by   the   union   of  these   fasciae   in   relation   to 
Gimbernat's  ligament,  and  externally  by  the  septum  separating  it  from 
the  femoral  vein.     On  removal  of  the  sub-serous  tissue,  or  septum  femo- 
rale, there  is  an  opening  about  the  size  of  the  tip  of  the  index  finger, 
which   is   the   femoral   opening.      It   is   usually   larger   in   the  female 
than  in  the  male,  partly  on  account  of  the  greater  width  of  the  female 
pelvis,  but  its  size  varies  according  to  the  breadth  of  Gimbernat's  liga- 
ment.     It   is   surrounded   by   unyielding   structures,— viz.,   in    front   by 
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PLATE   65. 
Figure  1. 

The  uterus  and  its  appendages  removed  from  the  body.    The  anterior  layers  of  the  broad  ligaments  are  dissected  off 
so  as  to  expose  the  branches  of  the  uterine  arteries. 


1.  The  fundus  of  the  uterus. 

2.  The  ligament  of  the  right  ovary. 

3.  The  right  Fallopian  tube. 

4.  The  right  ampulla  or  pavilion. 

5.  The  fimbriated  extremity  of  the  right  Fallopian  tube. 

6.  The  right  ovarian  artery. 

7.  The  right  ovary. 

8.  The  posterior  layer  of  the  broad  ligament. 

9.  The  right  round  ligament. 

10.  The  right  uterine  artery. 

11.  The  posterior  wall  of  the  vagina. 


12.  The  ligament  of  the  left  ovary. 

13.  The  left  Fallopian  tube. 

14.  The  left  ampulla  or  pavilion. 

15.  The  infundibulo-ovarian  fimbria. 
10.  The  left  ovary. 

17.  The  body  of  the  uterus. 

18.  The  neck  of  the  uterus. 

19.  The  left  round  ligament. 

20.  The  left  uterine  artery. 

21.  The  anastomosis  of  the  cervical  arteries. 

22.  The  os  uteri  externum. 


Figure  2. 


Posterior  view  of  the  spleen,  the  pancreas,  and  the  descending  portion  of  the  duodenum.    The  pancreas  is  dissected 
so  as  to  show  the  pancreatic  ducts,  and  the  duodenum  opened  to  show  the  opening  for  the  ductus  communis  choledochus. 


1.  The  commencement  of  the  descending  portion  of  the 

duodenum. 

2.  The  cystic  duct. 

3.  The  hepatic  duct. 

4.  The  accessory  pancreatic  duct. 

5.  The  splenic  artery. 

6.  The  splenic  vein. 

7.  Gastric  branches  of  the  splenic  artery. 

8.  Penetration  of  branches  of  the  splenic  artery  into  the 

substance  of  the  spleeu. 

9.  The  hilum  of  the  spleen. 


10.  The  costal  surface  of  the  spleen. 

11.  Penetration  of  branches  of  the  splenic  artery  into  the 

substance  of  the  spleen. 

12.  The  tail  of  the  pancreas. 

13.  Pancreaticae  parvae  arteries. 

14.  The  main  pancreatic  duct. 

15.  The  termination  of  the  ductus  communis  choledochus 

in  the  wall  of  the  duodenum. 

16.  The  termination  of  the  descending  portion  of  the  duo- 

denum. 


Figure  3. 

The  right  testicle  and  epididymis  and  the  spermatic  cord  laid  open  to  show  the  vas  deferens  and  spermatic 


1.  The  cord  covered  with  part  of  the  cremaster  muscle. 

2.  The  vas  deferens. 

3.  The  plexus  of  spermatic  veins. 

4.  The  artery  of  the  vas  deferens. 

5.  The  body  of  the  epididymis. 

6.  The  tunica  vaginalis  reflected. 


7.  The  spermatic  artery. 

8.  The  tunica  vaginalis  reflected. 

9.  The  head  of  the  epididymis. 

10.  The  hydatid  of  Morgagni. 

11.  The  testicle  covered  with  the  tunica  albuginea. 

12.  The  tail  of  the  epididymis. 


Figure  4. 


Posterior  view  of  the  caecum,  showing  the  vermiform  appendix  held  by  a  fold  of  the  peritoneum  to  the  back  wall 
of  the  caecum ;  also  the  termination  of  the  ileum. 


1.  The  commencement  of  the  ascending  colon. 

2.  The  taeniae  coli. 

8.  The  termination  of  the  ileum. 


4.  The  tip  of  the  vermiform  appendix. 

5.  The  caput  caecum  coli. 


Figure  5. 


The  caecum  viewed  from  in  front.    A  section  is  removed  from  the  bowel  to  expose  the  ileo-caecal  and  ileo-colic 
valves,  also  the  opening  into  the  appendix  vermifonnis. 


1.  The  commencement  of  the  ascending  colon. 

2.  The  tip  of  the  vermiform  appendix. 

3.  The  opening  into  the  vermiform  appendix. 

4.  One  of  the  plicae  sigmoideae. 


5.  The  ileo-colic  valve. 

6.  The  ileo-caecal  valve. 

7.  The  termination  of  the  ileum. 

8.  The  caput  caecum  coli. 


N.B.— This  and  Figure  4  are  from  a  specimen  which  was  carefully  washed,  inflated,  and  dried.   The  natural  appear- 
ance is  well  preserved. 
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Poupart's  ligament  and  the  deep  femoral  arch,  when  it  is  present,  behind 
by  the  horizontal  ramus  of  the  pubic  bone  covered  by  the  pectineus 
muscle  and  the  pubic  portion  of  the  fascia  lata,  on  the  outer  side  by 
the  septum  separating  it  from  the  femoral  vein,  and  on  the  inner  side 
by  the  sharp  border  of  Gimbernat's  ligament,  the  conjoined  tendon  of 
the  internal  oblique  and  transversalis  muscles,  and  the  extra-peritoneal 
fascia  and  the  attachment  of  the  fibres  of  the  deep  femoral  arch.  The 
femoral  opening,  when  it  is  cleared  of  the  tissues  which  naturally 
occupy  it,  both  feels  and  looks  more  like  a  ring  than  any  of  the  other 
openings  or  weak  places  in  this  region.  In  the  male  the  spermatic  cord, 
and  in  the  female  the  round  ligament,  is  immediately  over  the  anterior 
border  of  the  femoral  opening.  When  examined  from  within,  as  in 
Plate  76,  Figs.  1  and  2,  the  intimate  relations  of  the  vessels  to  the 
opening  can  be  best  appreciated.  The  femoral  vein  is  on  the  outer  side, 
and  the  deep  epigastric  artery,  after  its  origin  from  the  external  iliac 
artery,  passes  close  to  the  upper  and  outer  border. 

Very  often  (about  once  in  every  three  or  four  bodies)  the  obturator 
artery,  which  usually  arises  from  the  internal  iliac  (Plate  76,  Fig.  1, 
No.  18),  is  given  off  from  the  epigastric  or  arises  in  common  with  it 
from  the  external  iliac.  When  it  does  so  it  holds  very  different  rela- 
tions to  the  femoral  opening,  which  deserve  close  attention  in  regard  to 
the  operation  for  relief  of  deep  strangulation  in  femoral  hernia.  Some- 
times the  obturator  artery  descends  close  to  the  external  iliac  vein  to 
reach  the  obturator  foramen,  at  other  times  it  curves  along  the  border 
of  Gimbernat's  ligament  (Plate  76,  Fig.  2,  Nos.  5  and  12).  In  the 
former  case  it  is  out  of  the  way  in  the  operation,  in  the  latter  it  is 
directly  in  the  way. 

A  femoral  hernia  is  a  protrusion  of  a  portion  of  the  intestine,  covered 
by  its  sac,  through  the  femoral  opening.  It  descends  a  very  little  way 
below  Poupart's  ligament  and  projects  as  a  small  tumor  in  front  of  the 
pectineus  muscle.  It  is  generally  arrested  by  the  lower  margin  of  the 
saphenous  opening,  but  if  the  hernia  increases  in  size  it  is  directed  for- 
ward and  then  upward  over  Poupart's  ligament,  where  the  subcutaneous 
tissue  offers  less  resistance.     The  coverings  which  a  femoral  hernia  would 
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receive  in  pursuing  such  a  course  are,  from  within  outward,  besides  its 
sac  of  the  peritoneum,  the  sub-serous  tissue,  the  septum  femorale,  the 
anterior  portion  of  the  femoral  sheatb,  the  cribriform  fascia,  the  super- 
ficial fascia,  and  the  skin.  It  sbould  be  noted  that  the  sub-serous  tissue 
in  relation  to  the  femoral  opening  often  contains  a  considerable  amount 
of  fat,  which  might  be  mistaken  for  omentum  covered  with  peritoneum. 
The  sub-serous  tissue  is  also  called  the  fascia  propria  of  a  femoral  hernia. 

The  seat  of  stricture  is  usually  at  the  margin  of  Gimbernat's  ligament 
or  at  the  margin  of  the  saphenous  opening.  In  either  case  it  should  be 
divided  very  guardedly  in  a  direction  upward  and  inward.  The  dangers 
of  wounding  a  blood-vessel  in  this  operation  have  been  very  much  exag- 
gerated, for,  unless  the  operator  is  foolhardy,  the  artery,  whether  it  should 
be  the  epigastric  or  the  obturator,  as  above  explained,  will  in  all  proba- 
bility be  pressed  aside  by  the  hernial  tumor.  It  is  not  likely  that  any 
one  who  is  properly  fortified  with  a  knowledge  of  the  relations  of  the 
structures  in  this  region  will  use  the  knife  rashly  in  operating;  and 
the  author  believes  it  only  right  to  state  that,  after  considerable  expe- 
rience and  careful  inquiry,  he  has  not  been  able  to  obtain  authentic 
information  of  a  single  mishap  from  the  wounding  of  an  artery  in  any 
hernia  operation.  Would  that  anatomy  could  give  equal  assurance  against 
the  occurrence  of  shock  and  inflammation ! 

With  regard  to  the  anatomy  of  the  parts  concerned  in  inguinal  and 
femoral  hernia,  it  should  be  understood  that  there  are  many  changes 
and  complications  which  are  induced  by  the  hernial  tumor  in  almost 
every  instance,  so  that  it  may  be  truly  said  that  the  surgeon  who  has 
had  experience  in  operating  upon  this  region  never  approaches  a  case 
of  herniotomy  without  expecting  to  encounter  some  unusual  condition 
of  the  parts  involved.  Every  hernia  has  its  peculiarities,  and  no  two 
cases  occurring  in  the  same  locality  and  under  the  same  conditions  of 
age  or  sex  are  alike. 
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THE  KEGION  OF  THE  PELYIS. 

The  pelvis  (Plate  27,  Vol.  I.,  and  Plate  82,  Fig.  1)  is  peculiarly 
constructed,  so  that  it  serves  not  only  to  protect  the  viscera  which  it 
contains  and  to  support  some  of  the  viscera  of  the  abdomen,  but  also  to 
transmit  the  weight  of  the  body  to  the  lower  extremities ;  it  also  affords 
attachment  to  the  muscles  which  steady  the  trunk  and  move  the  thighs. 

In  the  adult  the  pelvis  (or  basin)  consists  of  four  bones, — the  two 
ossa  innominata,  the  sacrum,  and  the  coccyx.  These  bones  are  arranged 
in  the  form  of  an  oblique  arch  with  broadly-expanded  wings.  The 
innominate  bones  join  with  each  other  in  front,  constituting  the  pelvic 
girdle,  and  receive  the  sacrum  between  them  behind  in  the  manner  of 
a  keystone  to  an  arch.  The  strength  and  immobility  of  these  bones 
adapt  the  pelvic  girdle  to  the  support  of  the  body  in  the  upright 
position,  and  are  in  marked  contrast  with  the  lightness  and  mobility  of 
the  shoulder-girdle  (page  323,  Vol.  I.).  The  alteration  in  form  and 
obliquity  which  the  pelvis  undergoes  from  infancy  to  puberty  is  in 
accordance  with  its  adaptation  to  the  transmission  of  the  weight  of  the 
body  in  the  standing  and  sitting  postures.  These  are  effected  by  two 
arches,  or  rather  two  modifications  of  the  pelvic  arch.  In  standing,  the 
arch  is  represented  by  the  sacrum  and  its  junction  with  the  two  iliac 
bones,  the  acetabula,  and  the  intervening  masses  of  bone.  In  sitting,  the 
arch  consists  of  the  sacrum  and  the  iliac  articulations,  the  tubera  ischii, 
and  the  intervening  masses  of  bone.  These  arches  have  been  called  the 
femoro-sacral  and  the  ischio-sacral  (Morris).  The  sacrum  and  symphysis 
pubis  are  common  to  both  arches.  The  obliquity  of  the  pelvic  arch 
assists  in  distributing  the  effects  of  shocks  received  from  below,  as  in 
jumping.  The  centre  of  gravity  in  the  adult  is  directly  over  the 
middle  of  a  line  drawn  across  the  heads  of  the  two  femora,  and  cor- 
responds to  a  point  just  above  the  promontory  of  the  sacrum.  It  should 
be  remembered  in  making  measurements  that  the  base  of  the  sacrum  is 
nine  and  a  half  centimetres,  or  about  three  and  three-fourths  inches, 
above  the  upper  border  of  the  symphysis  pubis,  and   that  the  end  of 
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the  coccyx  is  a  little  higher  than  its  lower  border.  This  naturally 
affects  the  brim  of  the  pelvis,  or  ilio-pectineal  line,  the  plane  of  which 
in  the  erect  position  is  inclined  to  the  horizon  at  an  angle  of  sixty 
degrees. 

Each  innominate  bone  (haunch-  or  hip-bone)  is  an  irregularly-shaped 
bone  which  before  puberty  is  composed  of  three  segments, — the  ilium, 
the  ischium,  and  the  pubis.  They  meet  at  the  acetabulum,  the  large 
cup-shaped  cavity  for  the  reception  of  the  head  of  the  femur,  near  the 
middle  of  the  outer  surface  of  the  bone,  and  are  united  by  a  Y-shaped 
cartilage.  Although  in  the  adult  they  become  firmly  consolidated  into 
one  innominate  bone,  the  several  names  are  usually  associated  with  their 
respective  portions,  each  of  which  presents  many  prominences  which  are 
constantly  referred  to  as  landmarks.  The  ilium  is  the  broad  expanded 
portion  which  forms  the  prominence  of  the  hip  and  supports  the  flank. 
It  consists  of  a  body,  which  forms  less  than  two-thirds  of  the  acetab- 
ulum, and  the  ala,  or  wing,  which  ends  above  in  a  thick,  irregularly- 
twisted  crest.  This  is  marked  by  three  faint  lines,  an  outer,  a  middle, 
and  an  inner,  which  respectively  give  attachment  to  the  external  oblique, 
internal  oblique,  and  transversalis  muscles.  The  crest  is  subcutaneous, 
and  presents  at  each  end  a  superior  spinous  process.  Below  the  ante- 
rior superior  spine  there  is  the  superior  iliac  notch,  which  is  separated 
from  the  inferior  iliac  notch  by  the  rough  anterior  inferior  spine.  The 
anterior  superior  spine  and  the  superior  notch  afford  attachment  to  the 
sartorius  muscle,  the  inferior  spine  gives  attachment  to  the  straight  tendon 
of  the  rectus  femoris  muscle,  and  the  inferior  notch  supports  the  tendon 
of  the  ilio-psoas  muscle.  The  posterior  superior  spine  is  separated  from 
the  posterior  inferior  spine  by  the  posterior  iliac  notch.  Below  the 
posterior  inferior  spine  is  the  greater  sciatic  notch.  The  outer  surface 
of  the  ilium,  or  the  dorsum  (Plate  83,  Fig.  1),  is  convex  in  front  and 
concave  behind.  It  presents  various  curved  lines  and  rough  surfaces  for 
the  attachment  of  the  glutei  muscles,  and  ends  below  at  the  border  of 
the  acetabulum,  above  which  it  is  rough  for  the  insertion  of  the  cap- 
sular ligament  of  the  hip-joint  and  marked  by  a  depression  behind  the 
inferior  spine  for  the  reflected  tendon  of  the  rectus  femoris  muscle.     The 
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inner  surface  of  the  ilium,  or  the  venter  (Plate  27,  Vol.  I.),  is  smooth  and 
concave,  and  gives  attachment  to  the  iliacus  muscle.  It  ends  below  in 
the  ilio-pectineal  line.  Posterior  to  this  line  is  the  auricular  facet,  for 
articulation  with  the  sacrum.  The  ischium  is  the  inferior  and  strongest 
portion  of  the  entire  innominate  bone.  It  consists  of  a  mass  which 
terminates  below  in  a  large  rough  area,  the  tuberosity,  upon  which  the 
weight  of  the  body  in  the  sitting  position  is  received,  and  a  thinner 
ascending  portion,  the  ramus.  At  the  junction  of  the  body  with  the 
ramus  there  is  a  sharp  process,  the  spine  of  the  ischium,  projecting 
inward.  It  separates  the  greater  and  lesser  sciatic  notches.  The  body 
of  the  ischium  forms  more  than  two-fifths  of  the  acetabulum.  The 
pubis  consists  of  a  body  and  a  horizontal  and  a  descending  ramus.  The 
latter  is  continuous  with  the  ramus  of  the  ischium.  The  upper  border 
of  the  body  presents  a  sharp  tubercle,  the  spine  of  the  pubis,  whence  a 
ridge  extends  backward  and  forms  part  of  the  ilio-pectineal  line.  The 
crest  of  the  pubis  is  an  everted  obtuse  ridge  internal  to  the  spine.  Its 
internal  border  is  oval  and  transversely  grooved  for  the  adaptation  of 
the  fibro-cartilage  placed  between  it  and  the  corresponding  part  of  the 
opposite  bone,  their  junction  being  called  the  symphysis  pubis  and  form- 
ing the  front  of  the  pelvis.  The  horizontal  ramus  extends  outward  to 
join  the  ischium  and  ilium  in  forming  the  acetabulum,  to  which  it 
contributes  less  than  one-fifth.  At  the  junction  of  the  horizontal  ramus 
with  the  ilium  there  is  a  prominence  over  the  anterior  part  of  the 
acetabulum,  the  ilio-pectineal  eminence. 

The  acetabulum  is  a  nearly  hemispherical  cavity  formed  by  the 
above  bones,  and  presents  downward,  outward,  and  forward,  for  the 
reception  of  the  head  of  the  femur.  It  is  bounded  by  a  sharp  border, 
interrupted  inwardly  by  the  cotyloid  notch,  which  communicates  with  an 
irregular  fossa,  the  fovea  acetabuli,  at  the  bottom  of  the  acetabulum, 
which  lodges  a  cushion  of  adipose  and  connective  tissue  and  the  expan- 
sion of  the  ligamentum  teres  of  the  hip-joint  (page  232). 

Between  the  ischium  and  the  pubis  there  is  a  large  aperture, — the 
thyroid  or  obturator  foramen, — which  gives  lightness  without  diminishing 
the  strength  of  the  pelvic  bones.     In  the  recent  state  it  is  closed  by  a 
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membrane,  the  obturator  membrane.  Beneath  the  horizontal  ramus  of 
the  pubis  there  is  an  oblique  channel  for  the  passage  of  the  obturator 
vessels  and  nerve.  The  obturator  foramen  is  an  irregular  oval  in  the 
male,  while  in  the  female  it  is  shorter  and  broader  and  triangular  in  shape. 

Each  innominate  bone  has  eight  centres  of  ossification,  which  appear 
at  varying  intervals  from  the  ninth  week  of  foetal  life  to  the  age  of 
twenty-one  years.  There  are  three  primary  centres :  one  for  the  ilium, 
in  the  ninth  week ;  one  for  the  ischium,  in  the  twelfth  week ;  and  one 
for  the  pubis,  in  the  sixteenth  week.  The  Y-shaped  cartilage  in  the 
acetabulum,  separating  the  three  segments,  begins  to  ossify  about  the 
sixth  year,  and  unites  with  the  ilium  and  ischium  in  the  fourteenth 
year,  with  the  pubis  a  year  later,  and  is  completely  consolidated  in  the 
seventeenth  year.  Traces  of  the  original  separation  are  frequently  ob- 
served as  slightly-roughened  lines  in  the  site  of  the  cartilage.  There 
are  four  epiphyses :  one  along  the  crest  of  the  ilium,  which  begins  to 
ossify  at  fifteen  years  of  age  and  is  completed  at  twenty-one;  a  second 
over  the  ischial  tuberosity,  appearing  at  sixteen  and  completed  at  twenty ; 
a  third  over  the  anterior  inferior  spine,  appearing  at  sixteen  and  com- 
pleted at  nineteen ;  and  a  fourth  over  the  crest  of  the  pubis,  appearing 
at  seventeen  and  completed  at  twenty-one.  A  knowledge  of  these  facts 
is  often  of  value  in  medico-legal  practice,  as  they  account  for  certain 
conditions,  as,  for  example,  the  detachment  of  the  rim  from  the  iliac 
crest  by  violence,  or  the  separation  of  the  anterior  inferior  spine  of  the 
ilium  by  contraction  of  the  rectus  muscle.  During  childhood,  if  pus 
forms  in  hip-joint  disease  the  cartilage  in  the  floor  of  the  acetabulum  is 
liable  to  become  disintegrated,  so  that  the  pus  may  gain  an  entrance 
into  the  cavity  of  the  pelvis.  The  structure  of  the  innominate  bone 
consists  of  a  layer  of  cancellous  tissue  of  varying  thickness  enclosed 
between  an  outer  and  an  inner  layer  of  compact  tissue.  In  the  middle 
of  the  venter  of  the  ilium  (the  iliac  fossa)  the  cancellous  tissue  is  deficient, 
so  that  the  bone  is  exceedingly  thin,  while  in  the  tuberosities  it  is  most 
abundant.     About  the  acetabulum  the  compact  layers  are  especially  dense. 

The  innominate  bones  are  immovably  joined  with  each  other  in  front; 
forming   the  symphysis  pubis,  and  with  the  sacrum  behind,  forming   the 
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sacro-iliac  articulation,  on  each  side.  At  the  pubes  there  is  always  an 
intervening  disk  of  fibro-cartilage,  which  is  more  or  less  complete,  and 
is  covered  laterally  with  a  lamina  of  hyaline  cartilage  which  connects  it 
with  the  bones.  The  disk  often  presents  an  irregular  cleft  in  the  centre. 
This  is  nearer  to  the  posterior  than  to  the  anterior  surface,  and  is  gener- 
ally larger  in  the  adult  female  than  in  the  male.  It  is  not  lined  by  syno- 
vial membrane.  The  joint  is  strengthened  anteriorly  by  bands  of  cross- 
fibres  derived  from  the  periosteum  and  the  tendinous  expansions  of  the 
abdominal  muscles,  and  posteriorly  by  a  thinner  expansion  of  the  peri- 
osteum. These  bands  of  fibres  are  known  respectively  as  the  anterior, 
■posterior,  supra-pubic,  and  sub-pubic  ligaments.  The  latter  is  most  pro- 
nounced, and  smooths  the  under  border  of  the  pubic  arch.  The  sacro- 
iliac articulation  is  a  synchondrosis  by  which  the  rough  auricular  facet 
of  the  ilium  is  attached  to  the  corresponding  surface  of  the  sacrum  by 
means  of  an  irregular  fibrous  capsule.  The  surfaces  are  provided  with 
a  thin  layer  of  cartilage,  and  are  united  by  irregular  plates  of  fibro- 
cartilage  moistened  by  synovial  fluid.  The  joint  is  provided  with  an 
anterior  sacro-iliac  ligament  and  a  posterior  sacro-iliac  ligament,  which 
consist  of  bands  of  fibres  which  pass  respectively  in  front  of  and  behind 
the  contiguous  bones.  The  posterior  is  much  stronger  and  thicker 
than  the  anterior.  There  are  three  important  ligaments  to  this  joint. 
The  ilio-lumbar  ligament  is  a  strong  band  which  extends  from  the  trans- 
verse process  of  the  last  lumbar  vertebra  to  the  crest  of  the  ilium,  the 
base  of  the  sacrum,  and  the  anterior  sacro-iliac  ligament.  It  is  the 
thickened  lower  border  of  the  sheath  of  the  quadratus  lurnboruni  muscle. 
The  greater  sciatic  ligament  arises  by  a  broad  expansion  from  the  poste- 
rior inferior  spine  and  adjacent  gluteal  area  of  the  ilium,  and  from  the 
lateral  mass  of  the  sacrum  by  a  series  of  irregular  lamella?,  and  descends 
outward  to  the  inner  margin  of  the  tuberosity  of  the  ischium,  along 
which  it  is  prolonged  to  the  pubic  arch.  Its  lower  border  is  continuous 
with  the  attachment  of  the  biceps  femoris  muscle  at  the  tuberosity  of 
the  ischium,  and  is  considered  to  have  been  originally  the  sacral  contin- 
uation of  that  muscle.  The  lesser  sciatic  ligament  arises  from  the  sacrum 
and  coccyx  by  a  wide  expansion  under  cover  of  the  greater  ligament, 
Vol.  II.— 14 


PLATE   66. 


Figure  1. 


The  abdomen  of  a  still-born  child  at  full  term,  opened  to  show  the  great  size  of  the  liver,  the  left  lobe  of  which  ex- 
tends into  the  left  hypochondriac  region,  completely  concealing  the  stomach.  The  peculiar  looped  condition  of  the 
colon  is  also  shown  as  it  crosses  over  the  lower  part  of  the  abdominal  cavity,  covering  the  small  intestine. 


1.  The  right  lobe  of  the  liver. 

2.  The  upper  loop  of  the  colon. 


3.  The  lower  loop  of  the  colon. 

4.  The  left  lobe  of  the  liver. 


Figure  2. 


The  liver  raised  to  show  the  shape  and  position  of  the  stomach.    (The  same  as  Figure  1.) 

1.  The  liver.  |    3.  The  stomach. 

2.  The  colon.  |   4.  The  gastro-colic  fold  of  the  peritoneum. 


Figure  3. 

The  relations  of  the  bladder  and  uterus  six  weeks  after  birth. 


1.  The  small  intestine. 

2.  The  bladder. 


3.  The  left  hypogastric  cord. 

4.  The  fundus  of  the  uterus. 


Figure  4. 


Dissection  of  the  abdomen  of  a  child  four  months  after  birth,  showing  the  condition  of  the  large  and  the  small  intes- 
tine at  that  period;  also  the  cords,  meeting  at  the  umbilicus,  which  are  the  remains  of  the  obliterated  umbilical  vein, 
the  right  and  left  hypogastric  arteries,  and  the  urachus. 


1.  The  liver. 

2.  The  round  ligament  of  the  liver,  or  remains  of  the  um- 

bilical vein. 

3.  The  colon. 

4.  The  cfficum. 

6.  The  right  hypogastric  cord. 

6.  The  bladder. 

7.  Portion  of  the  anterior  wall  of  the  abdomen  reflected, 

showing  the  deep  epigastric  artery. 


8.  The  transverse  portion  of  the  colon. 

9.  The  colica  media  artery. 

10.  The  umbilicus. 

11.  The  small  intestine. 

12.  The  obliterated  urachus. 

13.  The  left  hypogastric  cord. 

14.  The  deep  external  circumflex  iliac  artery, 

15.  The  left  femoral  artery  and  vein. 

16.  The  left  spermatic  artery. 
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•ted.  Photographed  and  Colored  from  Nature  by  George  Mc.  Clellan,  MO. 
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and  is  attached  to  the  spine  of  the  ischium.  It  is  the  condensed  sheath 
of  the  coccygeus  muscle.  By  their  peculiar  disposition  the  great  sciatic 
notch  on  the  posterior  border  of  the  ilium  is  converted  into  two  foramina. 
The  greater  sciatic  foramen  is  thus  formed  by  the  lesser  sciatic  ligament, 
and  the  lesser  sciatic  foramen  by  the  greater  sciatic  ligament. 

The  obturator  membrane,  which  closes  in  the  obturator  foramen  except 
at  its  upper  and  outer  part  for  the  passage  of  the  obturator  vessels  and 
nerve,  resembles  the  interosseous  membrane  of  the  forearm.  It  is  com- 
posed of  thin,  irregular  lamellae  of  fibres,  from  the  outer  surface  of 
which  a  more  or  less  denned  band  passes  to  the  capsule  of  the  hip-joint. 
The  outer  surface  of  the  membrane  and  the  surrounding  bony  margin 
give  attachment  to  the  external  obturator  muscle  (page  261),  and  the 
inner  surface  of  the  membrane  and  the  contiguous  surface  of  the  pelvis 
give  attachment  to  the  internal  obturator  muscle  (page  224). 

The  sacrum  and  the  coccyx  belong  essentially  to  the  vertebral  column, 
but,  as  they  form  when  taken  together  the  back  wall  of  the  pelvic 
cavity,  their  structure  should  be  considered  in  this  connection.  In 
childhood  the  sacrum  consists  of  five  separate  sacral  vertebra?,  which 
successively  decrease  in  size  from  above  downward,  so  that  at  puberty, 
when  they  are  consolidated  into  one  bone  owing  to  the  intervertebral 
disks  becoming  ossified,  it  appears  as  an  inverted  triangular  bony  mass 
supporting  the  vertebral  column  and  receiving  at  its  sides  the  pelvic 
girdle.  The  sacrum  presents  anteriorly  a  concave  surface  with  its  upper 
end  or  base  projecting  forward  and  forming  with  the  last  lumbar  ver- 
tebra the  promontory  or  sacro-vertebral  angle.  Its  lower  end,  or  apex, 
articulates  with  the  coccyx.  The  anterior  or  pelvic  surface  is  smooth 
and  formed  in  the  middle  by  the  bodies  of  the  sacral  vertebras,  with 
intervening  transverse  ridges  indicating  the  former  position  of  the  inter- 
vertebral disks.  At  the  outer  extremity  of  each  transverse  ridge  there 
is  a  round  foramen  for  the  anterior  branches  of  the  sacral  nerves. 
These  are  the  anterior  sacral  foramina.  There  are  four  upon  each  side, 
corresponding  to  the  intervertebral  foramina  of  the  spinal  column 
above.  Externally  to  the  foramina  the  bone  consists  of  strong  processes, 
— the  wings  or  lateral  masses, — which  are  grooved  for  the  lodgement  of 
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the  sacral  nerves  as  they  pass  forward  to  form  the  sacral  plexus.  The 
posterior  or  dorsal  surface  of  the  sacrum  is  convex,  and  presents  in  the 
middle  the  rough  spinous  processes  of  the  sacral  vertebrae,  often  united 
into  a  vertical  ridge  owing  to  ossification  of  the  supra-spinous  ligaments. 
On  either  side  are  the  laminae,  of  which  the  third  and  fourth  are 
usually  incomplete,  thus  constituting  the  hiatus  sacralis.  The  articular 
processes  are  also  ankylosed,  the  fifth  sacral  projecting  downward  as  the 
cornua  sacralia.  Externally  to  the  articular  processes  are  the  posterior 
sacral  foramina,  which  give  egress  to  the  posterior  sacral  nerves.  These 
are  smaller  than  the  anterior  foramina,  with  which  they  communicate. 
The  sides  of  the  sacrum  are  provided  above  with  auricular  facets  for 
articulation  by  synchondrosis  with  the  corresponding  facets  of  the  ilia, 
and  below  these  they  present  the  lateral  tuberosities  for  the  attachment 
of  the  greater  and  lesser  sacro-sciatic  ligaments,  and  terminate  in  the 
inferior  lateral  angles.  If  a  vertical  section  is  made  through  the  centre 
of  the  sacrum,  it  will  be  seen  that  the  ossification  of  the  bodies  of  the 
sacral  vertebras  is  mainly  at  their  circumference,  a  wide  central  interval 
being  left,  which  is  occupied  in  the  recent  state  by  intervertebral  sub- 
stance. The  ossification  is  usually  found  to  be  more  complete  between 
the  lower  segments  than  between  the  upper  ones.  Ossification  begins  by 
three  primary  centres  for  each  of  the  sacral  vertebrae,  which  appear  as 
early  as  the  eighth  week.  Later  centres  arise  for  the  lateral  portions, 
and  others  again  for  epiphyseal  plates  connected  with  the  articular  sur- 
faces, the  spinous  processes,  the  auricular  facets,  and  the  tuberosities,  so 
that  there  are  in  all  thirty-seven  centres  for  the  sacrum.  The  fusion 
of  all  the  pieces  of  the  sacrum  is  generally  completed  about  the  twenty- 
sixth  year.  The  sacral  canal,  exposed  upon  vertical  section  of  the  bone, 
is  a  continuation  of  the  vertebral  canal.  It  follows  the  curvature  of 
the  bone,  and  opens  into  the  anterior  and  posterior  sacral  foramina  by 
the  intervertebral  canals.  The  structure  of  the  sacrum  corresponds  to 
that  of  the  vertebrae.  The  lateral  masses  are  provided  with  especially 
hard  plates  of  compact  tissue  upon  their  surfaces,  in  accordance  with  the 
adaptation  of  the  bone  to  the  strain  it  receives  in  serving  as  the  keystone 
to  the  pelvic  arch,  already  described  (page  101). 
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The  coccyx  is  composed  of  four  or  five  segments,  or  rudimentary 
coccygeal  vertebrae,  which  after  adult  age  usually  consolidate  into  one 
or  two  pieces.  In  advanced  life  the  entire  coccyx  is  often  found  anky- 
losed  with  the  sacrum,  forming  one  bony  mass.  Commonly,  however, 
the  lower  segments  unite,  and  the  upper  or  first  coccygeal  vertebra 
remains  separate.  This  resembles  very  closely  the  last  sacral  vertebra, 
having  between  the  body  and  the  lateral  processes  notches  which  are 
converted  by  the  greater  sacro-sciatic  ligaments  into  foramina  for  the 
fifth  sacral  nerves.  On  the  posterior  surface  of  the  body  there  are  two 
processes, — the  cornua  coccygea, — which  project  upward  to  join  with  the 
descending  cornua  of  the  sacrum.  Ossification  does  not  take  place  in 
the  coccyx  until  after  birth,  when  a  centre  appears  in  each  segment, — 
in  the  first  about  the  fourth  month,  in  the  second  at  the  fifth  year,  in 
the  third  at  the  ninth  year,  and  in  the  fourth  at  the  sixteenth  year. 
The  segments  are  rarely  united  into  one  bony  piece  before  the  age  of 
forty  years.  The  sacrum  and  coccyx  are  connected  by  anterior  and 
posterior  sacro-coccygeal  ligaments.  The  posterior  serves  to  close  the 
lower  end  of  the  spinal  canal. 

The  pelvis,  considered  as  a  whole,  is  divided  by  the  linea  ilio-pec- 
tinea  (or  ilio-pubic  line)  and  the  promontory  of  the  sacrum  into  the 
false  pelvis  and  the  true  pelvis.  The  false  pelvis,  as  already  stated 
(page  19),  is  practically  the  lower  part  of  the  abdominal  cavity,  and 
corresponds  to  the  hypogastric  region,  the  wings  of  the  ilia  being  the 
floors  of  the  right  and  left  iliac  fossae.  The  inferior  plane  or  outlet  of 
the  pelvis  in  the  dried  preparation  is  very  irregular,  but  in  the  recent 
state  it  is  narrowed  by  the  sciatic  ligament  into  a  lozenge-shaped  open- 
ing (Plate  81).  The  true  pelvis  is  the  space  below  the  linea  ilio-pec- 
tinea.  It  is  smaller  than  the  false  pelvis,  but  it  is  provided  with  more 
perfect  walls,  designed  to  contain  the  rectum,  the  bladder,  and  the  in- 
ternal generative  organs.  The  upper  aperture  of  the  true  pelvis  is  called 
the  brim  or  inlet,  the  lower  the  outlet,  and  the  space  between  them  the 
cavity  of  the  pelvis.  The  inlet  is  formed  by  the  crest  of  the  pubes, 
the  linea  ilio-pectinea,  and  the  sacrum.  It  is  heart-shaped  and  has  three 
principal   diameters,   an   antero-posterior   (or   conjugate)   diameter,   which 


110  THE  BEGION  OF   THE  PELVIS. 

extends  from  the  promontory  of  the  sacrum  to  the  symphysis  of  the 
pubes,  a  transverse  diameter,  which  extends  across  the  greatest  width  of 
the  inlet  from  side  to  side,  and  an  oblique  diameter,  which  extends  from 
the  ilio-pectineal  eminence  on  one  side  to  the  sacro-iliac  articulation  on 
the  other.  The  average  measurements  of  these  diameters  are  as  follows: 
the  antero-posterior,  in  the  male  one  hundred  and  four  millimetres,  or 
four  inches,  in  the  female  one  hundred  and  twenty-three  millimetres,  or 
four  and  three-fourths  inches ;  the  transverse,  in  the  male  one  hundred 
and  seventeen  millimetres,  or  four  and  a  half  inches,  in  the  female 
one  hundred  and  thirty -six  millimetres,  or  five  and  one-fourth  inches ; 
the  oblique,  in  the  male  one  hundred  and  ten  millimetres,  or  four  and 
one-fourth  inches,  in  the  female  one  hundred  and  thirty  millimetres,  or 
five  inches.  The  cavity  is  bounded  anteriorly  by  the  symphysis  of  the 
pubes,  posteriorly  by  the  concavity  of  the  sacrum  and  the  coccyx,  and 
laterally  by  the  inner  surfaces  of  the  ischii.  The  depth  of  the  cavity 
is  thirty-nine  millimetres,  or  an  inch  and  a  half,  at  the  pubic  symphysis, 
ninety-one  millimetres,  or  three  and  a  half  inches,  at  the  middle,  and 
one  hundred  and  seventeen  millimetres,  or  four  and  a  half  inches,  from  the 
promontory  of  the  sacrum  to  the  tip  of  the  coccyx.  These  measure- 
ments show  that  the  cavity  of  the  pelvis  is  a  curved  passage-way,  with 
the  greatest  depth  posteriorly  and  the  greatest  breadth  in  the  middle. 
The  outlet  of  the  pelvis  is  bounded  in  front  by  the  rami  of  the  ischii 
and  pubes  and  the  sub-pubic  ligament,  laterally  by  the  tubera  ischii 
and  the  greater  sciatic  ligaments,  and  behind  by  the  coccyx  (Plates  79 
and  81).  The  diameters  of  the  outlet  are  an  antero-posterior  diameter, 
which  extends  from  the  tip  of  the  coccyx  to  the  lower  border  of  the 
symphysis  pubis,  and  a  transverse  diameter,  which  extends  between  the 
posterior  borders  of  the  tubera  ischii.  The  average  measurement  of  the 
former  is  in  the  male  ninety-seven  millimetres,  or  three  and  three-fourths 
inches,  and  in  the  female  one  hundred  and  thirty  millimetres,  or  five 
inches;  of  the  latter,  in  the  male  ninety-one  millimetres,  or  three  and  a 
half  inches,  and  in  the  female  one  hundred  and  twenty-three  millimetres, 
or  four  and  three-fourths  inches. 

It   has   been   previously  stated  (page  102)  that  the  pelvis   is   placed 
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obliquely  with  regard  to  the  trunk  of  the  body,  so  that  in  the  erect 
position  the  plane  of  the  inlet  of  the  true  pelvis  forms  an  angle  of 
about  sixty  degrees  with  the  horizon.  The  shape  of  the  pelvis  is  much 
affected  by  the  curving  forward  of  the  lower  part  of  the  sacrum,  which 
not  only  serves  to  support  the  viscera  but  also  plays  an  important  part 
in  the  act  of  parturition.  If  all  the  antero-posterior  diameters  of  the  true 
pelvis  were  bisected,  the  axis  of  the  pelvis  would  be  found  to  form  a 
curved  line  corresponding  to  the  curve  of  the  sacrum. 

The  pelves  of  the  adult  male  and  adult  female  present  many  points 
of  contrast,  some  of  which  are  noticeable  even  at  birth.  In  the  young 
child  the  pelvis  is  relatively  very  small  in  proportion  to  that  of  the 
adult,  and  at  puberty  there  are  very  slight  differences  between  the  male 
and  the  female,  but  as  growth  progresses  in  proportion  to  the  sexual  re- 
quirements the  characteristic  differences  are  well  marked.  The  bones  of 
the  male  pelvis  become  more  rough  and  massive,  and  its  cavity  is  deeper 
and  narrower,  owing  to  the  sub-pubic  arch  being  more  acute  and  to  the 
consequent  nearer  approach  of  the  ischial  tuberosities.  The  obturator 
foramina  are  ovoidal  in  shape,  larger,  and  directed  vertically.  The 
bones  of  the  female  pelvis  are  lighter  and  more  expanded,  the  muscular 
impressions  are  less  pronounced,  and  the  cavity  is  shallower  and  more 
capacious,  owing  to  the  greater  width  of  the  pubic  arch,  to  the  sacrum 
being  less  curved  and  its  promontory  being  less  projecting,  and  to  the 
ischial  tuberosities  being  everted.  The  inlet  and  outlet  are  both  larger, 
the  obturator  foramina  are  triangular,  and  the  acetabula  are  farther  apart. 

The  contents  of  the  pelvic  cavity  are  the  bladder,  the  rectum, 
some  of  the  organs  of  generation  peculiar  to  each  sex,  the  branches  of 
the  internal  iliac  artery  and  vein,  the  sacral  plexus  of  nerves,  and  the 
pelvic  sympathetic  nerves  and  lymphatics. 

The  viscera  of  the  female  pelvis  from  before  backward  are  the 
bladder,  the  vagina,  the  uterus  with  its  appendages,  and  the  rectum. 
Their  relative  positions  can  be  best  appreciated  by  comparing  views  of 
the  pelvic  organs  as  seen  from  above  (Plate  70,  Fig.  2,  Plate  71, 
and  Plate  72,  Figs.  1  and  2)  with  side  views  as  seen  upon  removal 
of    one   of  the    innominate    bones    (Plate    72,    Fig.    3,    and    Plate    74). 
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When  the  abdomen  is  opened  in  front  and  the  coils  of  the  small 
intestine  are  raised  out  of  the  pelvis,  the  reflections  of  the  perito- 
neum over  the  pelvic  viscera  can  be  traced.  They  have  already  been 
described  in  a  general  way  (page  31).  It  should  be  especially  noted 
that  the  anterior  parietal  layer  of  the  peritoneum  extends  downward 
to  the  back  of  the  pubic  symphysis,  where  it  is  reflected  over  the 
summit  of  the  bladder,  the  extent  to  which  it  is  separated  from  the 
abdominal  wall  in  this  locality  depending  upon  tbe  degree  of  the  disten- 
tion of  that  organ.  From  the  bladder  the  peritoneum  passes  downward 
to  the  neck  of  the  uterus,  forming  the  vesico-uterine  fold,  and  expands 
laterally  to  the  middle  of  the  walls  of  the  pelvic  cavity,  forming  the 
anterior  layers  of  the  broad  ligaments.  It  then  ascends  over  the  front 
of  the  uterus  to  the  fundus,  and,  again  expanding  laterally,  forms  the 
posterior  layers  of  the  broad  ligaments,  and,  thus  including  the  uterine 
appendages,  descends  over  the  back  of  the  uterus  and  the  upper  part  of 
the  posterior  wall  of  the  vagina,  whence  it  ascends  over  the  second  por- 
tion of  the  rectum,  forming  the  recto-uterine  fold.  It  will  therefore  be 
seen  that  the  broad  or  lateral  ligaments  of  the  uterus  (Plate  71,  Fig.  2, 
Nos.  7  and  13)  consist  of  double  folds  of  the  peritoneum  enveloping 
the  uterus  and  containing  on  each  side  the  Fallopian  tube,  the  round 
ligament,  and  the  ovary,  and  that  they  divide  the  pelvic  cavity  into 
two  recesses,  the  anterior  of  which  is  occupied  chiefly  by  the  bladder 
and  the  posterior  by  the  rectum.  Besides  the  two  lateral  ligaments,  the 
uterus  possesses  two  anterior  ligaments,  formed  by  the  reflected  borders 
of  the  vesico-uterine  fold,  and  two  posterior  ligaments,  formed  by  the 
recto-uterine  fold.  The  portion  of  the  latter  reflection  of  the  peritoneum 
which  is  in  relation  to  the  upper  part  of  the  vagina  is  called  the  recto- 
vaginal pouch  {of  Douglas).  This  is  within  reach  of  the  finger  if  it  is 
passed  along  the  upper  part  of  the  posterior  wall  of  the  vagina  (Plate 
73,  Fig.  4,  No.  7). 

The  normal  position  of  the  uterus,  as  it  appears  when  the  pelvis 
is  viewed  from  above,  depends  upon  the  condition  of  the  ligamentous 
folds  of  the  peritoneum  and  the  state  of  the  bladder  and  rectum. 
When   both   the   latter   are  empty,  the  fundus  is  directed   upward   and 
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forward,  and  is  on  a  plane  a  little  below  the  brim  of  the  pelvis.  It  is 
often  deflected  to  the  right  by  the  pressure  of  the  sigmoid  flexure  of  the 
colon  where  it  terminates  in  the  rectum,  if  that  portion  of  the  bowel  is 
filled  with  faeces.  Observations  made  by  the  author  upon  the  cadaver 
have  demonstrated  the  manner  in  which  the  vesico-uterine  fold  of  the 
peritoneum  acts  upon  the  body  of  the  uterus.  If  the  bladder  is  gradually 
distended  while  the  bowel  is  empty,  the  fundus  is  raised  until  the  organ 
assumes  a  decided  anteflexion.  This  is  probably  aided  by  the  lateral 
traction  upon  it  of  the  round  ligaments,  which  are  rendered  tense  by 
the  vesical  wall  being  lifted  up,  like  the  cords  of  a  balloon.  In  cases 
of  acute  retroflexion  knowledge  of  this  fact  may  sometimes  be  of  service. 

It  is  a  mistake  to  suppose  that  the  broad  ligaments  maintain  the 
position  of  a  vertical  septum  across  the  pelvic  cavity  in  which  the 
uterus  is  suspended.  If  they  ever  do  so  it  is  only  in  the  virgin  state, 
for  after  the  uterus  has  fulfilled  its  physiological  function  and  the  sur- 
rounding peritoneal  ligamentous  folds  have  been  subjected  to  the  strain 
involved  by  pregnancy  and  parturition  the  broad  ligaments  are  relaxed, 
so  that  the  uterus  lies  in  a  flaccid  state  between  the  rectum  and  the 
bladder.  On  account  of  this  the  various  flexions  and  versions  are  apt 
to  occur,  but  their  occurrence  does  not  always  warrant  the  assumption 
that  they  require  artificial  support.  There  is  usually  too  much  meddling 
with  this  organ  on  account  of  some  position  which  is  considered  incorrect, 
and  the  zealous  practitioner  might  often  do  better  if  he  would  consider 
a  little  more  closely  the  anatomical  relations  of  the  uterus  instead  of 
resorting  to  the  use  of  a  pessary.  In  very  many  cases  where  relief  is 
thus  obtained  it  is  beyond  doubt  mainly  through  the  wonderful  connec- 
tion between  the  hypogastric  plexus  of  nerves  and  the  imagination,  for 
it  is  not  a  question  of  fitting  the  support  to  the  uterus,  but  one  of 
fitting  the  uterus  to  the  support. 

Upon  either  side  of  the  fundus  of  the  uterus,  while  the  parts  are 
in  situ  (Plate  71,  Fig.  1),  the  Fallopian  tubes,  or  oviducts,  can  be 
seen  occupying  the  upper  borders  of  the  broad  ligaments.  Each  tube 
appears  slightly  convoluted,  and  commences  in  a  free  funnel-shaped  ex- 
tremity—the pavilion— having  fringe-like  processes  (the  fimbria),  one  of 
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PLATE   67. 


Dissection  of  the  abdomen  of  a  child  four  months  after  birth. 


Figure  1. 


The  coils  of  the  small  intestine  are  drawn  upward  and  the  mesentery  opened  to  show  the  branches  of  the  superior 
mesenteric  artery. 


1.  The  ileum. 

2.  The  branches  of  the  superior  mesenteric  artery. 

3.  The  ceecum. 

4.  The  bladder  drawn  outward. 

5.  The  right  femoral  artery  and  vein. 


6.  The  jejunum. 

7.  The  sigmoid  flexure  of  the  colon. 

8.  Branchesof  the  inferior  mesenteric  artery. 

9.  The  left  femoral  artery  and  vein. 


Figure  2. 


The  small  intestines,  except  the  duodenum,  are  removed  and  the  transverse  colon  drawn  upward  to  show  the 
branches  of  the  inferior  mesenteric  artery.    The  CEecum  is  also  drawn  outward  so  as  to  display  the  vermiform  appendix. 


1.  The  transverse  portion  of  the  colon  drawn  upward. 

2.  The  duodenum. 

3.  The  trunk  of  the  superior  mesenteric  artery. 

4.  The  trunk  of  the  superior  mesenteric  vein. 

5.  The  ceecum  drawn  outward. 

6.  The  vermiform  appendix. 

7.  The  termination  of  the  sigmoid  flexure  of  the  colon. 

8.  The  bladder. 


9.  The  right  femoral  artery  and  vein. 

10.  The  branches  of  the  colica  media  artery. 

11.  The  stomach. 

12.  The  colica  sinistra  artery. 

13.  The  inferior  mesenteric  artery. 

14.  The  sigmoid  flexure  of  the  colon. 

15.  The  deep  circumflex  iliac  artery. 

16.  The  left  femoral  artery  and  vein. 


Figure  3. 

The  ascending  and  transverse  portions  of  the  colon  are  removed  to  show  the  shape  of  the  stomach  and  the  normal 
relations  of  the  abdominal  organs. 


1.  The  liver. 

2.  The  round  ligament  of  the  liver  drawn  aside. 

3.  The  gall-bladder. 

4.  The  duodenum. 

5.  The  right  kidney. 

6.  The  right  internal  iliac  artery  and  vein. 

7.  The  right  spermatic  cord. 

8.  The  right  femoral  artery  and  vein. 


9.  The  cceliac  axis. 

10.  The  fundus  of  the  stomach. 

11.  The  trunk  of  the  superior  mesenteric  vein. 

12.  The  trunk  of  the  superior  mesenteric  artery. 

13.  The  sigmoid  flexure  of  the  colon. 

14.  The  termination  of  the  colon  in  the  rectum. 

15.  The  bladder. 


Figu 

re  4. 

The  stomach  is  drawn  upward  to  show  the  relative  positio 

1.  The  gastro-epiploica  dextra  artery. 

11.  The 

2.  The  stomach  drawn  upward. 

12.  The 

3.  The  hepatic  artery. 

13.  The 

4.  The  pyloric  extremity  of  the  stomach. 

14.  The 

5.  The  pancreas. 

15.  The 

6.  The  right  lobe  of  the  liver. 

16.  The 

7.  The  trunk  of  the  superior  mesenteric  vein. 

17.  The 

8.  The  trunk  of  the  superior  mesenteric  artery. 

18.  The 

9.  The  right  kidney. 

19.  The 

10.  The  bladder. 

20.  The 

s  gastro-epiploica  sinistra  artery. 

s  spleen. 

3  splenic  artery. 

3  left  kidney. 

3  cut  end  of  the  duodenum. 

3  inferior  mesenteric  artery. 

;  sigmoid  flexure  of  the  colon. 

3  left  external  iliac  artery  and  vein. 

3  termination  of  the  colon  in  the  rectum. 

3  left  femoral  artery  and  vein. 
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which,  the  infundibulo-ovarian  fimbria,  is  attached  to  the  corresponding 
ovary.  As  the  canal  of  the  Fallopian  tube  opens  by  the  ostium  abdomi- 
nale  into  the  peritoneal  cavity,  it  establishes  an  indirect  route  to  the 
exterior  through  the  uterus  and  the  vagina. 

The  ovaries  are  included  in  pouches,  the  bursal  ovaricm,  upon  the 
posterior  layer  of  the  broad  ligaments,  and  are  attached  to  the  pelvic 
wall  just  below  the  external  iliac  vessels  (Plate  72,  Fig.  2,  No.  8)  by 
the  ovario-pelvic  folds,  and  to  the  uterus  by  a  band  of  connective  tissue 
containing  smooth  muscle-fibres  called  the  ovarian  ligaments,  and  con- 
nected with  the  Fallopian  tubes  as  above  described. 

The  ovaries  are  originally  formed  in  front  of  the  foetal  kidneys, 
like  the  testicles  (page  88),  whence  they  gradually  descend  to  their 
normal  position  below  the  brim  of  the  pelvis  in  front  of  the  sacro-iliac 
joints.  In  the  virgin  their  long  diameters  are  directed  obliquely  between 
the  fundus  of  the  uterus  and  the  infundibula  of  the  Fallopian  tubes, 
but  after  pregnancy  they  are  displaced,  and,  although  they  maintain 
their  relations  to  the  tubes,  seldom  return  to  their  normal  position. 

The  Fallopian  tubes  and  ovaries  do  not  appear  as  distinct  structures 
when  examined  in  the  body,  except  when  the  layers  of  the  broad  liga- 
ments are  dissected,  but  rather  as  a  confused  loose  mass  extending 
laterally  from  the  base  of  the  uterus.  This  is  partly  due  to  the  presence 
of  a  number  of  fine  parallel  tubules  connecting  with  a  main  tube,  consti- 
tuting the  rudimental  organ  of  Rosenmuller,  which  occupies  the  interval 
between  the  Fallopian  tube  and  the  ovary  within  the  layers  of  the  broad 
ligament.  This  body  is  known  as  the  paroophoron,  in  contradistinction 
to  the  epoophoron,  which  is  an  aggregation  of  some  foetal  vestiges  in 
juxtaposition  with  the  ovary.  These  often  present  vesicular  swellings, 
and  may  become  the  seat  of  cystic  enlargement. 

The  round  ligaments  (Plate  71,  Fig.  1,  Nos.  8  and  17)  appear 
as  two  stout  cords,  twelve  and  a  half  centimetres,  or  about  five  inches, 
in  length,  arising  from  the  anterior  upper  angles  of  the  uterus  in  front 
of  the  Fallopian  tubes.  Each  ligament,  consisting  of  unstriped  muscle- 
fibres  and  blood-vessels  in  condensed  areolar  tissue,  passes  forward  in 
the  folds  of  the  broad  ligament  to  the  deep  abdominal  opening  on  either 
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side  behind  the  epigastric  artery,  where  it  enters  the  inguinal  tract. 
Here  there  is  already  provided  a  process  of  the  peritoneum,  called  the 
canal  of  Nuck,  similar  to  the  processus  vaginalis  (page  92),  and  the 
ligament  pursues  a  course  analogous  to  that  of  the  spermatic  cord  in  the 
male,  eventually  losing  its  character  in  the  tissues  over  the  pubes.  In 
the  adult  there  is  rarely  any  trace  of  the  peritoneal  process  or  of  the 
muscular  tissue  of  the  round  ligament  beyond  the  middle  of  the  inguinal 
tract,  and  there  is  nothing  to  warrant  the  operation  for  retrenching  the 
round  ligaments.  Occasionally,  however,  the  canal  of  Nuck  remains 
patent,  and  may  become  the  seat  of  congenital  hydrocele,  or  even  of 
inguinal  hernia. 

Before  removing  the  uterus  and  its  appendages  from  the  body  for 
the  particular  study  of  their  structure,  it  is  well  to  dissect  away  care- 
fully the  peritoneum,  in  order  to  examine  the  complicated  but  very  im- 
portant pelvic  fascia,  and  in  doing  so  the  amount  of  loose  connective  tissue 
between  the  peritoneum  and  the  fascia  should  be  noted,  as  its  injury, 
in  many  of  the  operations  practised  in  this  region,  is  liable  to  result  in 
pelvic  cellulitis.  The  pelvic  fascia  and  sub-serous  connective  tissue  are 
fully  described  (page  126)  with  the  anatomy  of  the  male  pelvic  organs, 
and  the  especial  differences  of  their  relations  to  the  female  organs  are 
there  contrasted. 

The  urinary  bladder  of  the  female,  if  examined  from  above,  when 
empty  and  relaxed  (Plate  71,  Fig.  2,  No.  10),  appears  pressed  vertically 
downward  in  the  centre,  and  is  flattened  by  the  weight  of  the  small 
intestines  while  they  are  in  situ.  When  moderately  distended  (Plate  71, 
Fig.  1,  No.  7),  the  summit  of  the  bladder  is  spheroidal,  and  sometimes 
broader  in  the  transverse  diameter;  it  is  very  variable,  however.  Its 
normal  capacity  in  the  majority  of  cases  equals  that  of  the  bladder  in 
the  male.  There  is  a  quantity  of  loose  areolar  tissue  and  fat  back  of 
the  symphysis  pubis,  which  allows  the  organ  to  be  pressed  upward  and 
forward  in  pregnancy  by  the  gravid  womb. 

The  base  of  the  bladder  is  in  direct  relation  with  the  isthmus  and 
anterior  surface  of  the  neck  of  the  uterus  and  with  the  contiguous  upper 
portion  of  the  vagina,  to  which  it  is  closely  adherent  (Plate  73,  Fig. 
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2,  and  Plate  81,  Fig.  1).  The  veslco-vaginal  fascia  connecting  the  neck 
of  the  bladder  and  the  urethra  with  the  anterior  wall  of  the  vagina  is 
loose  and  thin,  which  explains  the  frequency  of  vesico-vaginal  fistula?. 

The  female  urethra  is  four  centimetres,  or  about  an  inch  and  a 
half,  in  length,  and  six  millimetres,  or  about  a  quarter  of  an  inch,  in 
diameter,  but  very  dilatable.  It  is  widest  at  the  neck  of  the  bladder, 
narrowing  as  it  passes  through  the  sub-pubic  fascia  or  triangular  liga- 
ment in  relation  to  the  compressor  urethra?  muscle.  Its  course  is  curved 
upward  and  backward  from  the  meatus  (page  171). 

The  vagina  is  the  musculo-membranous  passage  extending  from  the 
orifice  between  the  nympha?  (Plate  79,  No.  5)  to  the  neck  of  the  uterus, 
which  it  embraces  (Plate  73,  Fig.  2,  No.  10),  the  posterior  or  rectal  wall 
being  attached  two  and  a  half  centimetres,  or  about  an  inch,  higher  than 
the  anterior  or  vesical  wall.  It  is  constricted  at  the  orifice  and  at  the 
neck  of  the  uterus,  so  that  the  middle  is  the  widest  part  of  the  passage. 
It  is  directed  in  a  slightly-curved  course  upward  and  backward  between 
the  bladder  and  the  rectum,  its  axis  corresponding  with  that  of  the  pelvic 
cavity  and  its  outlet.  The  length  of  the  vagina  ordinarily  is  ten  centi- 
metres, or  about  four  inches,  on  its  anterior  wall,  and  twelve  and  a  half 
centimetres,  or  five  inches,  on  its  posterior  wall.  The  walls  are  ordinarily 
in  contact  and  flattened  from  before  backward.  When  they  are  examined, 
their  inner  surface  is  found  to  be  roughened  toward  the  orifice,  and  to 
be  smooth  in  the  upper  part,  where  the  mucous  lining  membrane  is  con- 
tinuous with  that  of  the  uterus.  The  roughness  is  due  to  the  presence 
of  a  series  of  transverse  ridges,  the  rugce  extending  from  longitudinal 
ridges,  the  columnar  rugarum  vaginalis,  one  upon  each  wall.  The  rugae 
have  firm  papilla?  directed  forward  upon  their  margins,  and  are  always 
more  developed  upon  the  anterior  wall,  especially  in  women  who  have 
not  borne  children.  The  mucous  membrane  of  the  vagina  is  of  a  pink- 
ish color,  covered  with  numerous  conical  papilla?,  and  has  a  thick  lining 
of  stratified  squamous  epithelium.  In  the  lax  submucous  tissue  there  is 
an  extensive  venous  plexus  surrounded  by  layers  of  circular  and  longi- 
tudinal unstriped  muscle-fibres,  resembling  erectile  tissue.  It  also  con- 
tains a  number  of  mucous  glands,  which  are  largest  and  most  numerous 
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about  the  neck  of  the  uterus.  The  lower  end  of  the  vagina  externally 
to  the  triangular  ligament  is  surrounded  by  the  sphincter  vagina;  muscle 
(page  171).  The  walls  of  the  vagina  are  very  vascular,  receiving  their 
blood  chiefly  by  the  vaginal  branches  of  the  internal  iliac  arteries.  The 
veins  empty  into  the  internal  iliac  veins.  The  lymphatic  vessels  pass  to 
the  pelvic  glands  in  relation  to  the  internal  iliac  vessels.  The  nerves 
are  numerous,  and  are  derived  from  the  hypogastric  plexus  and  the 
fourth  sacral  and  pudic  nerves.  The  vagina  is  in  such  close  connection 
with  the  urethra  that  the  latter  can  be  detected  through  the  anterior 
wall  of  the  vagina,  feeling  like  a  thick  cord.  Posteriorly  the  connection 
between  the  vagina  and  the  anterior  wall  of  the  rectum  is  very  intimate 
for  three  centimetres,  or  about  an  inch  and  a  half,  above  the  anus,  but 
above  this  point  to  a  variable  extent,  from  two  and  a  half  to  six  centi- 
metres, or  from  one  to  two  and  a  half  inches,  the  walls  of  the  rectum 
and  vagina  are  loosely  connected  by  areolar  tissue  which  allows  them 
to  slide  one  upon  the  other.  When  the  two  canals  are  dissected  apart 
to  the  extent  of  from  nine  to  ten  and  a  quarter  centimetres,  or  from 
three  and  a  half  to  four  inches,  the  intervening  pouch  of  the  peritoneum 
is  exposed  (Plate  81,  Fig.  2,  No.  6),  and  the  middle  hemorrhoidal  and 
vaginal  arteries  can  be  seen  upon  each  side. 

The  rectum  in  the  female  is  more  capacious  and  less  curved  than  it 
is  in  the  male.  It  is  fully  described  in  connection  with  the  rest  of  the 
large  intestine  (page  45). 

The  uterus,  or  womb  (Plate  71,  Fig.  2,  No.  14,  and  Plate  65, 
Fig.  1),  is  in  the  unimpregnated  state  a  pear-shaped  body  measuring 
sixty-five  millimetres,  or  about  two  and  a  half  inches,  in  length,  thirty- 
nine  millimetres,  or  an  inch  and  a  half,  in  breadth,  and  twenty-six  milli- 
metres, or  an  inch,  in  thickness.  Its  position  and  relations  have  been 
described  on  page  112.  The  upper  convex  extremity  is  called  the 
fundus,  the  central  part  is  the  body,  and  the  lowest  part,  which  gradu- 
ally contracts  downward  from  the  body,  is  the  neck,  or  cervix.  The 
anterior  surface  of  the  body  is  somewhat  flattened,  while  the  posterior 
surface  is  convex,  and  the  lateral  borders,  which  are  nearly  straight, 
have  attached   to  them  on  either   side,  from   above  downward,  the  Fal- 
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lopian  tube,  the  round  ligament,  and  the  ligament  of  the  ovary.  These 
structures  together  with  the  ovary  constitute  the  appendages  of  the 
uterus,  and  are  all  included  within  the  layers  of  the  broad  ligaments 
(page  112). 

The  cervix  projects  into  the  vagina,  and  presents  a  central  depression 
with  a  transverse  or  round  orifice,  the  mouth  of  the  womb,  or  the  os 
uteri  externum,  which  is  enclosed  by  two  convex  borders  forming  the 
lips.  The  anterior  lip  is  the  thicker,  and  when  exposed  by  a  section 
through  the  pelvip  and  the  organs  in  situ  (Plate  73,  Figs.  2  and  4) 
appears  to  descend  lower  in  the  vagina,  although  the  posterior  lip  is 
really  the  longer,  on  account  of  the  higher  attachment  of  the  posterior 
wall  of  the  vagina  (page  117).  Owing  to  this  disposition  of  the  lips, 
they  both  come  in  contact  with  the  posterior  wall  of  the  vagina  while 
that  passage  is  not  distended,  and  thus  upon  making  a  digital  examina- 
tion of  the  vagina  the  anterior  lip  is  always  felt  first.  It  should  be 
noted  that  there  is  a  marked  difference  in  the  condition  of  the  uterus 
after  death,  when  it  appears  firm  and  rigid,  from  its  condition  during 
life,  when  the  body  will  be  found  to  bend  readily  forward  or  backward 
on  the  cervix,  the  whole  organ  being  softer  and  flexible. 

The  cavity  of  the  uterus  when  it  is  exposed  by  an  antero-posterior 
section  appears  as  a  nearly  straight  slit  (Plate  73,  Figs.  3  and  4),  but 
when  a  transverse  section  is  made  it  is  triangular,  with  the  base  of  the 
triangle  at  the  fundus  and  the  apex  toward  the  cervix.  The  sides  of 
the  cavity  are  bowed  convexly  inward,  so  that  the  cavity  is  small  in 
comparison  with  the  size  of  the  organ.  At  the  upper  angles  the  cavity 
is  prolonged  into  narrow  canals  which  are  continued  into  the  Fallopian 
tubes  by  minute  orifices.  At  the  inferior  angle  there  is  a  constriction, 
the  isthmus,  or  os  uteri  internum,  which  leads  into  the  cavity  of  the 
cervix.  The  latter  is  elliptical  or  fusiform,  and  broadest  at  the  middle, 
and  presents  both  anteriorly  and  posteriorly  a  median  longitudinal  fold 
from  which  a  series  of  oblique  ridges  diverge  upward,  appearing  some- 
what like  the  branches  of  a  tree,  and  called  the  arbor  vitm.  The  struc- 
ture of  the  walls  of  the  uterus  consists  chiefly  of  non-striped  muscular 
fibres,  variously  arranged   as   to   their   direction,   but   mainly  aggregated 
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into  three  strata  at  the  fundus  and  at  the  sides,  and  the  internal  mucous 
membrane.  This  is  thin,  soft,  of  a  bright  reddish  color,  is  furnished  with 
a  layer  of  ciliated  epithelium,  and  is  continuous  above  through  the  free 
extremity  of  the  Fallopian  tubes  with  the  cavity  of  the  peritoneum,  and 
below  through  the  os  uteri  with  the  vagina.  There  is  no  distinct  sub- 
mucosa,  but  the  inner  layer  of  muscular  fibres  which  corresponds  to  the 
muscularis  mucosae  is  enormously  thick  and  forms  the  chief  bulk  of  the 
uterine  walls.  Throughout  the  mucous  membrane  there  are  numerous 
orifices  of  the  uterine  mucous  glands,  which  often  appear  between  the 
ridges  of  the  arbor  vita?  as  vesicular  elevations  and  are  called  the  ovula 
or  glandules  Nabothi.  They  secrete  a  thick,  tenacious,  glairy  mucus.  It 
is  impossible  to  trace  the  muscular  fibres  in  the  unimpregnated  uterus, 
as  they  are  inextricably  interwoven  with  the  blood-vessels,  nerves,  and 
lymphatics. 

The  arteries  of  the  uterus  and  vagina  (Plate  65,  Fig.  1,  Nos.  10  and 
21)  are  supplied  by  the  uterine  and  vaginal  branches  of  the  internal 
iliac  arteries,  and  intercommunicate  with  the  ovarian  arteries  (page  125). 
These  vessels  all  enter  between  the  layers  of  the  broad  ligaments,  and 
upon  reaching  the  borders  of  the  uterus  anastomose  freely  with  one 
another.  The  veins  are  much  larger  than  the  arteries,  and  upon  issu- 
ing from  the  uterine  walls  form  an  intricate  superficial  uterine  plexus, 
from  which  the  main  veins  pass  to  empty  into  the  internal  iliac  veins. 
During  pregnancy  the  veins  are  called  the  uterine  sinuses,  as  they  then 
appear  as  large  canals  tunnelling  through  the  spongy  and  extensible 
walls.  The  nerves  of  the  uterus  are  derived  from  the  third  and  fourth 
sacral  nerves  and  from  the  hypogastric  and  ovarian  plexuses.  They 
accompany  the  ramifications  of  the  blood-vessels  upon  the  surface  of  the 
organ,  but  pursue  an  independent  course  within  its  substance.  They 
are  found  chiefly  about  the  neck  and  the  adjoining  part  of  the  body, 
but  appear  to  be  absent  from  the  os  externum.  Strange  to  say,  the 
uterine  nerves  enlarge  during  pregnancy,  like  the  blood-vessels. 

The  lymphatic  vessels  commence  in  freely-communicating  lymph-spaces 
about  the  vessels,  and  pass  with  the  vaginal  lymphatics  to  the  lymphatic 
glands  about  the  internal  iliac  vein.     The  free  arrangement  of  the  lymph- 
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spaces  in  the  walls  of  the  uterus  and  the  vagina  explains  the  rapid 
absorption  of  septic  matter  from  their  surfaces. 

Until  the  approach  of  puberty  the  uterus  exists  as  an  undeveloped, 
rudimentary  organ.  In  the  young  child  it  projects  considerably  above 
the  brim  of  the  pelvis  into  the  lower  part  of  tbe  abdominal  cavity 
(Plate  66,  Fig.  3,  No.  4),  and  is  wholly  unlike  what  it  becomes  in  the 
adult,  not  only  in  size,  but  also  in  its  external  and  internal  appearances. 
The  cervix  is  longer,  tbicker,  and  firmer  than  the  body.  In  truth, 
the  organ  can  hardly  be  said  to  have  any  body  in  early  life,  for  the 
arbor  vitas  reaches  to  the  top  of  the  cavity,  and  there  is  no  constriction 
or  internal  os.  The  upper  portion,  representing  the  body,  is  generally 
found  thinner  and  more  flexible.  About  the  time  of  puberty  the  uterus 
and  its  appendages  undergo  rapid  changes  and  acquire  their  adult  char- 
acter, the  body  of  the  organ  growing  faster  than  the  cervix;  and  at  the 
same  time  it  assumes  its  normal  position  within  the  pelvis.  The  periodic 
changes  attendant  upon  the  function  of  menstruation  are  naturally  accom- 
panied by  changes  in  the  condition  of  the  uterus.  It  is  somewhat  enlarged, 
owing  to  the  afflux  of  blood  in  the  vessels,  the  os  externum  is  rounded, 
and  the  lips  are  swollen  about  it.  The  epithelial  layer  of  the  mucous 
membrane  lining  the  cavity  of  the  body  softens  and  undergoes  disinte- 
gration, and  is  shed  with  the  blood  from  the  ruptured  capillaries,  con- 
stituting the  menstrual  discharge.  It  is  thought  that  this  process  of 
shedding  the  epithelium,  which  occurs  at  each  menstruation  from  puberty 
to  the  menopause,  prepares  a  nidus  for  the  ovum  if  impregnated. 

The  changes  which  the  uterus  undergoes  in  pregnancy  are  very 
remarkable.  Gradually  enlarging  and  rising  upward  against  the  anterior 
abdominal  wall,  it  can  be  felt  as  a  large  ovoidal  mass  extending  into 
the  umbilical  region ;  and  examination  per  vaginam  shows  that  the 
cervix  is  nearly  obliterated.  The  walls  of  the  uterus  lose  the  compact 
condition  of  their  texture,  and  become  loose  and  extensible  until  the 
time  of  birth,  when  they  are  extremely  thin.  There  is  an  increased 
development  of  the  muscular  structure,  and  the  vessels,  nerves,  and  lym- 
phatics increase  proportionately  in  size.  In  a  case  of  the  Cesarean 
operation  (already  referred  to,  page  5)  the  author  had  an  opportunity 
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PLATE   68. 

Dissection  of  the  right  inguinal  region  in  the  male,  with  especial  reference  to  the  anatomy  of  hernia. 

Figure  1. 


The  skin  and  the  outer  layer  of  the  superficial  fascia  are  removed  to  show  the  relations  of  the  lymphatic  glands 
above  Poupart's  ligament  and  about  the  saphenous  opening  of  the  fascia  lata;  also  the  superficial  vessels  and  nerves. 

9.  The  scrotal  lymphatic  glands. 

10.  The  anterior  cutaneous  nerve. 

11.  The  internal  cutaneous  nerve. 


1.  The  aponeurosis  of  the  external  oblique  muscle  of  the 

abdomen. 

2.  The  arciform  fibres,  which  below  constitute  the  inter- 

columnar  fascia. 

3.  The  epigastric  lymphatic  glands  in  relation  to  Poupart's 

ligament. 

4.  The  ilio-hypogastric  and  ilio-inguinal  nerves,  just  above 

Poupart's  ligament. 

5.  The  superficial  epigastric  artery  and  vein. 

6.  The  external  cutaneous  nerve  of  the  thigh. 

7.  The  external  pillar  of  the  superficial  abdominal  open- 

ing (or  ring). 

8.  The  femoral  lymphatic  glands. 


12.  The  internal  saphenous  vein. 

13.  The  cutaneous  branches  of  the  genito-crural  nerve. 

14.  The  internal  pillar  of  the  superficial  abdominal  open- 

ing (or  ring). 

15.  The  dorsal  veins  of  the  penis. 

16.  The  right  testicle,  with  a  small  reducible  hernia  in 

relation  to  the  spermatic  cord,  covered  with  the  pro- 
longation of  the  intercolumnar  or  external  spermatic 
fascia. 

17.  The  penis. 


Figure  2. 

The  lymphatic  glands  are  removed  with  the  cribriform  fascia,  and  the  testicle  is  drawn  upward  to  show  plainly  the 
superficial  abdominal  opening,  and  the  femoral  opening  below  Poupart's  ligament. 

10.  The  anterior  crural  vein. 

11.  The  internal  cutaneous  nerve. 

12.  The  internal  saphenous  vein. 

13.  The  fascia  of  the  external  oblique  muscle,  covering 
the  rectus  muscle. 

14.  The  cremasteric  artery  and  vein. 

15.  The  superficial  abdominal  opening  or  ring. 

16.  The  femoral  opening  or  ring. 

17.  The  superficial  dorsal  vein  of  the  penis. 


1.  The  external  oblique  muscle  of  the  abdomen. 

2.  The  right  testicle  drawn  upward. 

3.  Branch  of  the  superficial  circumflex  iliac  artery. 

4.  The  arciform  fibres. 

5.  The  anterior  superior  spinous  process  of  the  ilium. 

6.  The  femoral  artery. 

7.  The  femoral  vein. 

8.  The  external  cutaneous  nerve  of  the  thigh. 

9.  The  anterior  cutaneous  nerve. 


Figure  3. 


The  lower  portion  of  the  external  oblique  muscle  is  detached  and  reflected  upon  the  abdomen. 


1.  The  internal  oblique  muscle  of  the  abdomen. 

2.  The  deep  circumflex  iliac  artery. 

3.  The  ilio-hypogastric  nerve. 

4.  The  ilio-inguinal  nerve. 

5.  The  anterior  superior  spinous  process  of  the  ilium. 

6.  The  cremaster  muscle  and  fascia. 

7.  The  genital  branch  of  the  genito-crural  nerve. 

8.  The  right  testicle,  with  its  coverings,  except  the  dartos. 


9.  The  under  surface  of  the  external  oblique  muscle. 

10.  The  supra-pubic  fatty  tissue,  and  the  suspensory  liga- 

ment of  the  penis. 

11.  The  insertion  of  the  tendon  of  the  internal  oblique 

muscle. 

12.  The  dorsal  veins  of  the  penis. 

13.  The  penis. 


Figure  4. 

The  lower  portions  of  the  external  and  internal  oblique  muscles  of  the  abdomen  are  detached  and  reflected. 


1.  The  transversalis  muscle  of  the  abdomen. 

2.  The  deep  circumflex  iliac  artery. 

8.  A  perforating  branch  of  the  deep  epigastric  artery. 

4.  The  anterior  superior  spinous  process  of  the  ilium. 

5.  The  cremaster  muscle. 

6.  The  right  testicle. 


7.  The  internal  oblique  muscle  reflected. 

8.  The  external  oblique  muscle  reflected. 

9.  The   conjoined   tendon  of  the  internal  oblique  and 

transversalis  muscles. 

10.  The  dorsal  veins  of  the  penis. 

11.  The  penis. 
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of  seeing  some  of  these  changes.  Upon  opening  the  abdomen,  the  uter- 
ine wall  appeared  tense,  glistening,  and  translucent,  and  so  thin  that 
it  could  be  compared  only  to  parchment  stretched  over  the  child,  which 
could  be  readily  distinguished.  The  broad  ligaments  were  not  noticeable, 
owing  to  the  expansion  of  the  uterus,  but  the  round  ligaments  appeared 
like  broad  flat  bands,  greatly  enlarged.  Everywhere  upon  the  surface 
there  were  large  branching  veins.  The  small  intestines  were  crowded 
backward  out  of  sight. 

After  parturition  the  uterus  returns  in  a  very  short  time  to  nearly 
its  usual  size.  Its  cavity  always  continues  larger  than  it  was  origi- 
nally, and  the  os  externum  assumes  a  transverse  direction,  being  more 
marked  and  often  fissured.  After  the  menopause  has  been  completed 
the  uterus  slowly  and  gradually  atrophies,  and  in  very  old  age  the  neck 
appears  obtuse  and  rounded  and  both  the  internal  os  and  the  external 
os  are  occluded. 

The  Fallopian  tubes  have  already  been  described  as  they  appear 
in  position  (page  113).  They  are  ten  centimetres,  or  about  four  inches, 
in  length,  and  when  removed  with  the  uterus  (Plate  65,  Fig.  1,  Nos.  3 
and  13)  and  floated  in  water  the  fimbriae  can  be  separated  and  a  probe 
passed  into  the  ostium  abdominale  and  along  the  tubular  canal.  This  is 
at  first  tortuous  and  dilated  into  an  ampulla,  but  soon  becomes  straight, 
and  at  the  uterine  extremity  opens  by  a  minute  orifice  into  the  upper 
angle  of  the  cavity  of  the  uterus.  The  lumen  of  the  canal  is  about 
three  millimetres,  or  one-eighth  of  an  inch,  in  diameter  at  the  abdominal 
opening,  and  one  millimetre,  or  one-twenty-sixth  of  an  inch,  in  diameter 
at  the  uterine  opening.  The  structure  of  the  Fallopian  tubes  is,  besides 
the  peritoneal  coat,  composed  of  longitudinal  and  circular  plain  muscle- 
fibres,  continuous  with  those  of  the  uterus,  and  a  mucous  lining  folded 
longitudinally,  so  as  to  give  it  a  stellate  appearance  upon  section,  and 
covered  with  ciliated  columnar  epithelium.  Commonly  there  are  several 
stalked  cysts  (the  hydatids  of  3forgagni)  projecting  at  the  fimbriated  ex- 
tremity. The  mucous  membrane  lining  the  canal  comes  directly  into 
communication  with  the  serous  membrane  of  the  abdominal  cavity, — 
which  is  interesting  because  it  is  the  only  instance  of  these  membranes 


124  THE  REGION  OF  THE  PELVIS. 

coming  together  in  the  body.  The  Fallopian  tubes  are  supplied  by  the 
ovarian  arteries,  and  their  veins  join  the  ovarian  veins.  The  lymphatic 
vessels  and  nerves  are  numerous  and  accompany  the  vessels.  Ordinarily 
the  fimbriated  extremity  hangs  free  from  the  broad  ligament  directed 
downward  and  backward,  with  the  mouth  directed  toward  the  ovary,  so 
that  under  excitement  the  fimbriae,  probably  acting  like  little  tentacles, 
receive  the  ova  on  their  escape  from  the  ovary  and  convey  them  into 
the  mouth  of  the  tube. 

The  ovaries  are  shaped  somewhat  like  almonds,  and  are  varia- 
ble in  size,  being  smooth  and  whitish  before  the  establishment  of  the 
menses,  but  afterward,  as  life  advances,  appearing  yellowish  or  brownish 
in  color  and  irregularly  furrowed  by  the  formation  of  cicatrices  from  the 
periodic  escape  of  the  ova.  They  are  commonly  thirty  millimetres,  or 
about  an  inch  and  a  quarter,  in  length,  seventeen  millimetres,  or  three- 
quarters  of  an  inch,  in  width,  and  twelve  millimetres,  or  half  an  inch,  in 
thickness.  Each  ovary  consists  of  a  dense,  soft,  reddish  stroma  surrounded 
by  a  paler-colored  layer  in  which  the  ovisacs,  or  Graafian  follicles,  are 
embedded,  and  therefore  called  the  ovigenous  layer.  Within  the  ovary 
there  are  numerous  plexiform  vessels  interwoven  with  connective  tissue 
and  smooth  muscle-fibres  (the  zona  vasculosa).  The  arteries  as  they 
penetrate  the  organ  from  its  free  borders  between  the  broad  ligament 
usually  take  a  peculiar  wavy  or  spiral  course  through  the  stroma.  Upon 
section  of  an  ovary  the  Graafian  follicles  appear  as  transparent  vesicles. 
They  contain  the  ova.  They  are  always  smallest  and  most  numerous  at 
the  surface,  becoming  fewer  and  larger  toward  the  centre.  When  the 
larger  follicles  are  matured  they  approach  the  surface,  and  at  each  men- 
strual period  one  (or  perhaps  several)  ruptures  and  the  ovum  escapes 
into  the  fimbriated  end  of  the  Fallopian  tube,  which  conveys  it  into  the 
uterus.  This  is  accompanied  by  an  increased  vascularity  about  the 
follicle,  so  that  upon  its  rupture  the  empty  sac  becomes  filled  with  blood, 
which,  undergoing  change  through  an  exudation  from  its  wall,  of  a 
peculiar  reddish-yellow  color,  is  called  the  corpus  luteum  of  menstrua- 
tion, because  it  gradually  diminishes,  and  disappears  in  about  two  months. 
If  the  ovum  becomes  impregnated,  the  corpus  luteum  of  pregnancy  occurs, 
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being  much  larger,  and  having  a  trace  of  a  cavity  in  the  centre,  owing 
to  increased  vascularity.  It  does  not  disappear  before  the  eighth  month. 
Remains  of  the  follicles  are  often  found  in  the  deeper  part  of  the  stroma 
•in  various  stages  of  atrophy  and  degeneration,  showing  that  they  do  not 
always  arrive  at  maturity,  but  sometimes  pursue  a  retrograde  course  and 
disappear.  It  has  been  estimated  that  in  the  ovary  of  a  young  maiden 
there  were  as  many  as  thirty-six  thousand  Graafian  follicles  (Henle). 
They  are  either  spherical  or  oblong.  The  microscope  shows  that  the  larger 
follicles  are  provided  with  a  basement  membrane, — the  membrana  propria, 
— surrounding  a  distinct  cell-wall.  Lining  the  wall  there  is  a  layer  of 
nucleated  cells,  called  the  membrana  granulosa,  which  as  it  approaches 
the  surface  of  the  ovary  is  thickened  at  one  part  (the  discus  proligerus), 
containing  a  nucleated  cell,  the  ovum,  floating  within  a  drop  of  trans- 
parent albuminous  fluid,  the  liquor  folliculi. 

The  ovarian  artery  (Plate  65,  Fig.  1,  No.  6)  arises  from  the  ab- 
dominal aorta  below  the  renal  artery,  and  is  analogous  to  the  spermatic 
artery.  It  enters  the  broad  ligament  and  runs  parallel  and  close  to 
the  Fallopian  tube,  which  it  supplies,  and  sends  large  branches  to  the 
fundus  of  the  uterus.  Upon  reaching  the  ovary  the  proper  branches 
run  spirally  in  parallel  lines,  in  the  same  way  that  the  arteries  in  the 
testicle  do  (page  149).  The  ovarian  veins  form  a  plexus  vence  pampini- 
formi,  and  terminate  like  the  spermatic  veins,  the  right  passing  to  the 
inferior  vena  cava,  and  the  left  to  the  left  renal  vein.  The  ovarian 
plexus  of  nerves  is  derived  from  the  renal  plexus. 

The  viscera  of  the  male  pelvis  (Plates  74  and  75)  are  the 
bladder  in  front,  with  the  prostate  gland  about  its  neck  and  the  vesic- 
ulse  seminales  and  vasa  deferentia  at  its  base,  and  the  rectum  behind, 
adapting  itself  to  the  anterior  curvature  of  the  sacrum  and  coccyx.  The 
reflections  of  the  peritoneum  from  the  anterior  wall  of  the  abdomen  to 
the  summit  of  the  bladder  and  thence  over  its  posterior  surface  and 
on  to  the  rectum  have  already  been  described  (page  31).  The  pouch 
between  the  bladder  and  the  rectum,  the  recto-vesical  pouch,  is  of  peculiar 
interest  as  to  the  depth  to  which  it  reaches  in  relation  to  the  surface 
of  the  perineum  in  the  male.      It   ordinarily  does  not  extend   to  within 
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from  seventy-five  to  one  hundred  millimetres,  or  from  three  to  four 
inches,  of  the  anus,  but  it  sometimes  is  within  five  centimetres,  or  two 
inches,  being  in  direct  contact  with  the  prostate  gland,  as  the  author 
found  in  two  of  the  dissections  for  this  volume.  In  children,  owing  to 
the  bladder  being  placed  comparatively  higher  (page  131),  the  peritoneum 
descends  relatively  lower  than  it  does  in  the  adult.  The  reflections  of 
the  peritoneum  which  constitute  the  false  ligaments  of  the  bladder  should 
be  examined  before  the  membrane  is  removed,  and  while  that  organ  is 
in  position.  The  superior  ligament  is  the  fold  covering  the  urachus 
and  the  obliterated  hypogastric  arteries  (Plate  56),  and  extends  from  the 
anterior  wall  of  the  abdomen  near  the  umbilicus  to  the  summit  of  the 
bladder.  The  two  lateral  ligaments,  right  and  left,  pass  to  the  sides  of 
the  organ  from  the  sides  of  the  pelvis.  The  two  posterior  ligaments  are 
formed  by  the  lateral  borders  of  the  recto-vesical  pouch.  They  respec- 
tively enclose  the  right  and  left  ureters,  some  vessels  and  nerves,  and 
the  hypogastric  cords.  The  true  ligaments  of  the  bladder  are  formed 
by  the  expansions  of  the  fascia  lining  the  pelvic  cavity,  and  are  of  the 
greatest  importance,  as  they  serve  to  maintain  the  position  of  the  neck 
of  the  bladder. 

The  pelvic  fascia  is  a  thin,  strong  membrane  which  lines  the  wall 
of  the  pelvic  cavity,  being  directly  continuous  with  the  extra-peritoneal 
fascia  in  front  (page  17)  and  with  the  iliac  or  ilio-psoas  fascia  (page 
69)  at  the  sides.  It  arises  from  the  attachment  of  these  fasciae  on 
either  side  at  the  posterior  surface  of  the  pubes  and  the  contiguous 
portion  of  the  brim  of  the  pelvis  and  from  the  bone  just  above  the 
attachment  of  the  obturator  interims  muscle,  where  in  relation  to  the 
obturator  canal  it  arches  beneath  the  obturator  vessels  and  nerve  (Plate 
76,  Fig.  1,  No.  17).  At  the  posterior  border  of  the  obturator  internus 
muscle  it  continues  as  a  much  thinner  layer  over  the  pyriformis  and 
coccygeus  muscles  and  the  sacral  plexus  of  nerves,  behind  the  internal 
iliac  vessels,  to  the  front  of  the  sacrum.  It  descends  upon  the  pelvic 
wall  until  it  receives  the  tendinous  attachment  of  the  middle  portion  of 
the  levator  ani  muscle  (page  167),  which  forms  a  dense,  curved,  white 
line  extending   from   the  symphysis   pubis  to  the   spine  of  the  ischium. 
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This  line  is  an  important  landmark,  as  it  indicates  the  position  of  the 
separation  of  the  pelvic  fascia  proper  into  two  layers,  the  inner  layer 
becoming  the  recto-vesical  fascia  and  the  outer  layer  becoming  the  obtu- 
rator fascia. 

The  recto-vesical  fascia,  or  visceral  layer  of  the  pelvic  fascia  (Plate 
74,  Fig.  2,  No.  13),  descends  over  the  pelvic  surface  of  the  levator  ani 
muscle  and  is  attached  to  the  lower  portions  of  the  viscera, — viz.,  in 
the  male  the  bladder,  the  prostate  gland,  and  the  rectum,  and  in  the 
female  the  bladder,  the  vagina  with  the  neck  of  the  uterus,  and  the 
rectum.  These  expansions  constitute  the  various  true  ligaments  of  the 
pelvic  viscera,  so  called  because  they  serve  to  support  these  organs  and 
in  a  measure  to  maintain  them  in  their  proper  positions. 

The  obturator  fascia  descends  on  the  inner  surface  of  the  obturator 
internus  muscle,  forming  the  sheath  for  the  internal  pudic  vessels  and 
nerve  (page  155),  and  is  attached  to  the  pubic  arch,  to  the  tuberosity 
of  the  ischium,  and  to  the  border  of  the  great  sacro-sciatic  ligament. 
Anteriorly  it  stretches  across  between  the  rami  of  the  pubes,  being 
continuous  with  the  similar  fascia  from  the  opposite  side,  and  forms  the 
sub-pubic  fascia,  or  posterior  layer  of  the  triangular  ligament  (page  166). 
This  layer  also  sends  a  thin  expansion  over  the  perineal  surface  of  the 
levator  ani  muscle,  called  the  ischio-rectal  or  anal  fascia  (page  167).  It 
will  thus  be  seen  that  the  levator  ani  muscle  is  ensheathed  by  the  two 
layers  of  the  pelvic  fascia  which  originate  at  its  insertion,  and  the 
white  line  which  it  occasions  therefore  further  marks  the  boundary-line 
between  the  pelvis  and  the  region  of  the  perineum, — the  floor  of  the 
pelvis  being  formed  by  the  pyriformis  muscle,  the  sacro-sciatic  ligaments, 
the  coccygeus  muscle,  and  the  levator  ani  muscle  upon  both  sides,  and 
the  sub-pubic  fascia. 

It  is  no  easy  task  to  dissect  out  the  various  reflections  of  the  pelvic 
fascia,  for  the  pelvic  viscera  are  so  surrounded  by  venous  plexuses  (page 
128)  embedded  in  the  meshes  of  the  loose  areolar  tissue  between  the 
fascia  and  the  peritoneum  that  their  limitations  are  very  perplexing. 
In  fact,  the  definiteness  usually  ascribed  to  the  layers  of  this  fascia  in 
the  adult  may  be  held  to  be  the  handiwork  of  the  dissector.     It  is 
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hoped,  however,  that  the  many  views  of  the  regions  of  the  pelvis 
and  of  the  perineum  contained  in  this  volume  will  help  to  convey  an 
impression  of  the  most  important  relations  of  this  fascia.  These  are 
especially  referred  to  with  the  description  of  the  viscera  with  which 
they  are  in  contact,  but  it  may  be  observed  here  that  the  general 
design  of  the  fascia  is  to  support  the  viscera  upon  the  floor  of  the  pelvis 
and  to  place  a  barrier  between  it  and  the  perineum.  If  from  any  cause 
the  recto-vesical  layer  becomes  relaxed,  prolapsus  of  the  bowel  or  of  the 
uterus  is  liable  to  occur.  In  certain  localities  the  fascia  and  the  perito- 
neum come  very  close  together.  This  is  particularly  the  case  in  the  recess 
between  the  rectum  and  the  bladder  in  the  male  or  between  the  rectum 
and  the  uterus  in  the  female,  where  the  recto-vesical  or  recto-uterine 
pouch  of  the  peritoneum  reaches  generally  within  nine  centimetres,  or 
three  and  a  half  inches,  of  the  anus,  and  in  some  cases  considerably 
lower.  The  connective  tissue  is  everywhere  continuous,  but  is  most 
abundant  between  the  anterior  wall  of  the  bladder  and  the  pelvis,  about 
the  base  and  neck  of  the  bladder,  and  between  the  bladder  and  the 
rectum,  and  in  the  female  about  the  neck  of  the  uterus  and  the  com- 
mencement of  the  vagina  and  between  the  layers  of  the  broad  ligament. 
Inflammation  in  any  part  of  this  tissue  {pelvic  cellulitis)  resulting  in 
an  abscess  very  often  affords  a  practical  demonstration  of  the  double 
role  which  the  pelvic  fascia  plays.  For  when  suppuration  occurs  above 
the  recto-vesical  layer  it  will  be  found  to  be  limited  to  the  pelvic  cavity, 
while  if  it  occurs  below  it  it  is  circumscribed  within  either  the  urethral 
triangle  or  the  ischio-rectal  portion  of  the  perineum.  Moreover,  if  the 
abscess  is  above  the  barrier  the  pus  will  well  up  from  the  pelvis  and 
paint  usually  in  the  groin,  following  the  course  of  continuity  of  struc- 
ture. It  is  interesting  to  note  that  all  the  blood-vessels  of  the  pelvis, 
with  the  exception  of  the  obturator,  are  between  the  peritoneum  and 
the  pelvic  fascia,  and  that  where  they  pierce  the  membrane  to  leave 
the  pelvis  the  openings  are  usually  reinforced  by  additional  fibrous 
bands. 

The   vesico-prostatic    (Plate   74,   Fig.    1,   No.    11)    and    vesico-uterine 
(Plate   72,   Fig.   3,   No.   23)  plexuses  of  veins  are   deserving  of  careful 
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attention.  These  plexuses  are  formed  of  very  large  veins  which  freely 
intercommunicate  about  the  neck  and  base  of  the  bladder  and  the  pros- 
tate gland  in  the  male  or  about  the  neck  of  the  bladder  and  the  vagina 
in  the  female.  They  receive  the  blood  returning  from  the  external 
genital  organs  by  the  veins  which  pierce  the  sub-pubic  fascia  and  com- 
municate behind  with  the  inferior  hemorrhoidal  plexus.  They  empty 
into  the  internal  iliac  veins.  During  childhood  these  venous  plexuses 
are  not  especially  large,  but  in  advanced  life  they  are  liable  to  become 
enormously  distended  and  varicosed,  and  frequently  contain  concretions, 
called  phleboliths.  All  the  nerves  within  the  pelvis  are  placed  outside  of 
the  pelvic  fascia,  so  that  they  are  separated  from  the  vessels,  with  the  ex- 
ception of  the  obturator  nerve,  which  accompanies  the  obturator  vessels. 

The  urinary  bladder  in  the  male  if  viewed  from  above  when 
moderately  distended  (Plates  56  and  61)  appears  like  a  globular  pouch 
placed  between  the  pubes  and  the  rectum.  Its  shape  and  relations 
are  influenced  chiefly  by  the  degree  of  its  distention.  When  emp- 
tied in  the  natural  state  it  shrinks  into  the  floor  of  the  pelvic  cavity 
and  is  pressed  upon  by  the  overlying  small  intestine,  so  that  upon 
antero-posterior  section  the  cavity  appears  triangular,  with  the  base  in 
relation  to  the  rectum  and  the  apex  toward  the  symphysis  pubis.  As 
the  urine  accumulates,  the  organ  gradually  assumes  an  ovoidal  form  and 
the  summit  rises  above  the  symphysis  of  the  pubes  (Plate  74),  and  in 
cases  of  extreme  distention  it  may  even  reach  as  high  as  the  umbilicus. 
As  the  peritoneum  is  lifted  from  the  anterior  wall  of  the  abdomen 
when  the  bladder  is  fully  distended,  this  region  is  sometimes  selected  for 
tapping  the  bladder  or  for  supra-pubic  lithotomy.  There  is  always  a 
considerable  amount  of  loose  connective  tissue  behind  the  symphysis  of 
the  pubes,  which  permits  the  bladder  to  alter  its  dimensions;  but  care 
should  be  exercised  in  the  above  operations  not  to  allow  the  urine  to 
escape  into  the  meshes  of  this  tissue,  as  it  is  peculiarly  liable  to  diffuse 
inflammation. 

In  the  foetus  at  six  months  (Plate  26,  Fig.  2,  Vol.  I.)   and  in  the 
infant  (Plate  66,   Fig.  3,  No.  2)   the  bladder   is  situated  mainly  in  the 
abdomen,   the   pelvis   being   small   and  shallow,   and    it    is   narrowed   at 
Vol.  II.— 17 


PLATE   69. 


Dissection  of  the  right  inguinal  region  in  the  male,  with  especial  reference  to  the  anatomy  of  hernia. 

(Continuation  of  Plate  68.) 


Figure  1. 


The  lower  portions  of  all  the  abdominal  muscles  are  reflected  to  show  the  extra-peritoneal  fascia,  the  relations  of 
the  deep  epigastric  artery,  and  the  position  of  the  deep  abdominal  opening. 


1.  The  extra-peritoneal  fascia. 

2.  The  deep  circumflex  iliac  artery  and  veins. 

3.  The  deep  epigastric  artery  and  veins. 

4.  The  position  of  the  deep  abdominal  opening. 

5.  The  infundibuliform  process   of  the   extra-peritoneal 

fascia. 

6.  The  anterior  superior  spinous  process  of  the  ilium. 


7.  The  cremaster  muscle  and  fascia. 

8.  The  right  testicle. 

9.  The  reflected  portion  of  the  external  oblique  muscle. 

10.  The  reflected  portion  of  the  transversalis  muscle. 

11.  The  reflected  portion  of  the  internal  oblique  muscle. 

12.  The  suspensory  ligament  of  the  penis. 

13.  The  penis. 


Figure  2. 


The  extra-peritoneal  fascia  is  divided  and  held  aside  to  show  the  fatty  tissue  in  relation  to  the  deep  abdominal 
opening.    The  peritoneal  sac  is  also  seen  prolonged  over  the  spermatic  cord. 


1.  The  peritoneum. 

2.  The  extra-peritoneal  fascia  drawn  outward. 

3.  The  prolongation  of  the  peritoneal  sac. 

4.  The  femoral  artery. 

5.  The  cremaster  muscle  and  fascia. 

6.  The  reflected  transversalis  muscle. 


7.  The  extra-peritoneal  fascia  drawn  aside. 

8.  The  reflected  internal  oblique  muscle. 

9.  The  reflected  external  oblique  muscle. 

10.  The  suspensory  ligament  of  the  penis. 

11.  The  penis. 


Figure  3. 

The  peritoneum  is  slit  open  to  show  the  coil  of  the  ileum,  which  is  partially  reduced  to  demonstrate  the  character 
of  the  sac  in  the  ordinary  form  of  inguinal  hernia. 


1.  The  ileum. 

2.  The  right  portion  of  the  peritoneal  sac. 

3.  The  right  portion  of  the  detached  extra-peritoneal  fascia. 

4.  A  portion  of  the  omentum  protruding  from  behind  the 

intestine. 

6.  The  thin  fibrous  band  which  is  generally  found  along 
the  front  of  the  cord  and  is  the  remains  of  the  early 
fcetal  pouch  of  the  peritoneum. 

6.  The  termination  of  the  fibrous  band  at  the  upper  por- 
tion of  the  tunica  vaginalis  testis. 


The  right  testicle. 

The  reflected  internal  oblique  muscle. 

The  reflected  transversalis  muscle. 

The  left  portion  of  the  peritoneal  sac. 

The   left   portion   of  the   detached  extra-peritoneal 

fascia. 
The  reflected  external  oblique  muscle. 
The  suspensory  ligament  of  the  penis. 
The  penis. 


Figure  4. 

The  dissection  of  the  abdominal  wall  is  extended  upward,  and  the  peritoneum  freely  divided     The  caput  cacum 
coli  is  drawn  forward  and  outward  so  as  to  display  the  vermiform  appendix  (in  this  case)  descending  into  the  iliac  fossa. 


1.  The  caecum. 

2.  The  vermiform  appendix. 

3.  The  right  portion  of  the  peritoneal  sac. 

4.  The  right  portion  of  the  detached  extra-peritoneal  fascia. 

5.  The  fibrous  band  in  front  of  the  spermatic  cord. 

6.  The  position  of  the  upper  end  of  the  tunica  vaginalis. 

7.  The  right  testicle. 


8.  The  reflected  internal  oblique  muscle. 

9.  The  reflected  transversalis  muscle. 

10.  The  ileum. 

11.  The  left  portion  of  the  detached  extra-peritoneal  fascia. 

12.  The  left  portion  of  the  peritoneal  sac. 

13.  The  reflected  portion  of  the  external  oblique  muscle. 

14.  The  suspensory  ligament  of  the  penis. 


N.B.-The  dissections  shown  in  Plates  68  and  69  were  taken  from  the  body  of  a  man  who  had  a  small  reducible 
inguinal  hernia,  and  the  parts  are  shown  exactly  as  they  were  exposed. 


Plate  69 
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the  upper  part  by  the  hypogastric  arteries,  which  converge  toward  the 
umbilicus.  There  is  no  marked  fundus  or  base  to  the  bladder  in  early 
life,  but  as  the  pelvic  cavity  increases  in  size  the  bladder  gradually 
descends  into  it,  and  as  the  child  begins  to  sit  and  walk  the  weight  of 
the  urine  probably  tends  to  make  the  lower  part  more  capacious. 
Throughout  childhood  until  puberty,  when  the  organs  of  generation  are 
fully  developed  and  the  neighboring  parts  assume  their  normal  adult 
relations,  the  bladder  is  always  so  loosely  attached  to  the  pelvic  walls 
that,  although  it  may  have  settled  in  the  pelvis,  it  will  require  very 
little  force  to  push  it  upward  into  the  abdomen.  This  lax  condition  of 
the  attachments  of  the  bladder  is  of  great  importance  in  the  considera- 
tion of  surgical  interference  in  this  region.  It  should  be  remembered 
that  the  anterior  abdominal  wall  in  the  young  child  from  the  pubes 
almost  to  the  umbilicus  is  in  close  relation  to  the  bladder,  and  that  the 
neck  of  the  bladder  and  urethral  orifice  is  about  on  a  level  with  the 
upper  border  of  the  pubic  symphysis.  In  the  adult  the  position  of  the 
neck  of  the  bladder  is  three  centimetres,  or  about  one  and  a  quarter 
inches,  behind  and  a  little  below  the  centre  of  the  pubic  symphysis, 
while  standing,  but  when  lying  upon  the  back  it  is  lower  by  twelve 
millimetres,  or  half  an  inch. 

The  ligaments  of  the  bladder,  which  are  formed  by  the  reflections 
of  the  peritoneum  and  the  expansions  of  the  pelvic  fascia,  have  already 
been  described  (page  126).  They  serve  to  maintain  the  neck  of  the 
organ  in  its  proper  position.  The  average  capacity  of  the  bladder  is 
about  one  pint,  but  it  varies  considerably,  even  in  health,  depending 
very  much  upon  the  habits  of  the  individual.  When  distended,  the 
upper  part  is  called  the  summit,  and  the  lower  part  the  base,  or  fundus. 
The  latter  extends  forward  and  downward  into  a  funnel-shaped  portion, 
the  neck,  which  is  embraced  by  the  prostate  gland  and  terminates  in  the 
urinary  passage,  or  .urethra.  These  can  be  best  seen  when  the  parts  are 
laid  open,  as  in  Plate  75,  Figs.  1  and  2. 

The  walls  of  the  bladder  are  in  a  measure  proportioned  in  thick- 
ness to  the  degree  of  expansion  of  the  organ,  being  twelve  millimetres, 
or  about   half  an  inch,  in  the  collapsed  state,  and  thinning  out  to  two 
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millimetres,  or  a  line,  when  fully  distended.  Besides  the  partial  invest- 
ment of  the  peritoneum  over  the  summit  and  back,  the  structure  of  the 
walls  consists  of  the  muscular  coat  and  the  lining  mucous  membrane. 

The  muscular  coat  is  covered  externally  with  a  thin  fibro-connective- 
tissue  layer,  derived  chiefly  from  the  recto-vesical  fascia,  which  contains 
most  of  the  larger  vesical  arteries  and  veins,  the  former  ramifying  over 
it  and  the  latter  beneath  it.  There  are  three  incomplete  strata  of 
unstriped  muscular  fibres.  The  outer  layer  consists  of  reddish  longitu- 
dinal fibres,  which  are  most  conspicuous  in  front  and  behind, — some 
passing  downward  from  the  summit,  and  called  the  uracho-vesical  fibres, 
intersecting  with  others  which  radiate  from  the  attachment  of  the  pelvic 
fascia  in  front,  and  called  the  pubo-prostatico-vesical  fibres;  while  others, 
variably  developed,  pass  from  the  recto-vesical  fascia,  embrace  the  neck 
of  the  bladder,  and,  interweaving  with  one  another  around  the  termina- 
tions of  the  ureters,  are  called  the  recto-vesical  fibres.  These  series  of 
fibres  interlace  freely  with  one  another,  and,  owing  to  their  combined 
function,  are  sometimes  collectively  named  the  detrusor  urina,  muscle. 
The  middle  layer  is  composed  mostly  of  circular  or  oblique  fibres, 
which  are  especially  pronounced  about  the  neck  and  commencement  of 
the  urethra,  where  they  form  the  sphincter  vesica*..  The  fibres  composing 
the  innermost  layer  are  feebly  developed,  except  about  the  orifices  of  the 
ureters,  where  they  sometimes  become  hypertrophied  and  cause  projections 
into  the  cavity  of  the  bladder  at  these  localities.  They  are  the  musculi 
pylori  of  the  ureters  (or  Bell's  muscles). 

The  mucous  membrane  of  the  bladder  is  usually  of  a  grayish  color, 
very  soft  and  smooth,  and  is  closely  but  loosely  attached  by  the  elastic 
submucosa  to  the  muscular  coat,  so  that  when  the  organ  is  contracted  it 
becomes  wrinkled.  It  is  provided  with  very  few  mucous  glands,  and  its 
epithelium  is  continuous  with  that  of  the  ureters.  When  the  bladder 
is  opened  and  examined  from  above  (Plate  75,  Fig.  2),  there  is  a 
slight  triangular  prominence  between  the  orifices  of  the  ureters  behind 
and  the  orifice  of  the  urethra  in  front, — the  trigonum  vesicce,  or  vesical 
triangle.  It  is  paler  than  the  rest  of  the  mucous  membrane,  and  with- 
out any  rugae.     The  orifices  of  the  ureters  are  fifty  millimetres,  or  about 
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two  inches,  apart,  and  thirty-five  millimetres,  or  about  an  inch  and  a 
half,  behind  the  vesical  urethral  orifice.  The  lateral  boundaries  of  the 
trigonum  are  formed  by  two  slight  ridges  extending  forward  from  the 
ureters,  and  look  not  unlike  continuations  of  them.  They  are  due  to 
the  elevation  of  the  muscular  fibres  of  the  innermost  layer  above  men- 
tioned. In  addition  to  these  there  is  a  ridge  (the  bar  of  Merrier) 
extending  transversely  behind  the  orifices  of  the  ureters,  which  in  old  age 
becomes  prominent  in  consequence  of  the  formation  of  a  pouch  behind 
the  prostate  gland.  The  ureters  have  been  described  in  connection  with 
the  kidneys  (page  65).  They  pass  obliquely  through  the  walls  of  the 
bladder  and  run  for  some  little  distance  before  they  terminate  at  the 
angles  of  the  trigonum,  and  this  obliquity,  aided  possibly  by  the  action 
of  the  internal  layer  of  muscular  fibres,  prevents  the  urine  from  return- 
ing into  the  ureters.  The  vesical  orifice  of  the  urethra  is  situated  at 
the  lower  and  anterior  part  of  the  neck  of  the  bladder.  The  apex  of 
the  trigonum,  which  projects  upward  into  it,  is  more  or  less  noticeable 
in  different  bladders,  and  is  called  the  uvula  vesicas.  The  trigonum 
corresponds  to  the  space  between  the  vesiculse  seminales  and  above 
the  prostate  gland  on  the  external  surface  of  the  base  of  the  bladder, 
where  it  rests  upon  the  rectum  and  is  usually  uncovered  with  peri- 
toneum. Through  this  space  the  bladder  may  be  tapped  for  retention 
of  urine. 

The  arteries  of  the  bladder  are  the  superior  vesical,  which  is  the 
unobliterated  portion  of  the  hypogastric  artery  (page  17),  the  middle 
vesical,  from  the  above,  or  independently  from  the  internal  iliac  artery 
(Plate  76,  Fig.  1,  No.  13),  and  the  inferior  vesical,  which  arises  usually 
from  the  pudic  artery.  The  obturator  and  sciatic  arteries  also  contrib- 
ute small  vesical  branches.  The  veins  of  the  bladder  form  large  vesico- 
prostatic  plexuses  about  the  neck  and  base  of  the  bladder  (page  128) 
(Plate  74).  The  nerves  are  derived  from  the  hypogastric  plexus,  which 
forms  a  close  net-work  in  the  mucous  membrane,  and  the  vesical  branches 
of  the  second  and  third  sacral  nerves,  which  form  a  plexus  among  the 
fibres  of  the  muscular  coat.  The  lymphatics  are  comparatively  very 
few,  and   are   found   upon   the  anterior  wall   and   the   trigonum.     They 
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accompany  the  veins  and  terminate  in  the  inferior  hypogastric  lymphatic 
glands  in  relation  to  the  internal  iliac  veins  (page  157). 

The  prostate  gland  is  a  firm  musculo-glandular  mass  situated  at 
the  neck  of  the  bladder  and  surrounding  the  first  part  of  the  urethra 
(Plate  74,  Fig.  2,  No.  12,  and  Plate  75,  Fig.  1,  No.  14,  and  Fig.  2, 
No.  7).  In  the  adult  it  is  ordinarily  about  the  size  and  shape  of  a 
large  chestnut,  but  it  is  variable,  and  commonly  enlarges  after  sixty 
years  of  age.  Its  narrow  end  (the  apex)  is  directed  downward  and 
forward  as  far  as  the  sub-pubic  fascia,  while  the  posterior  and  larger 
portion  (the  base)  is  in  close  relation  with  the  rectum,  through  which 
it  can  be  readily  felt  by  the  finger,  when  the  bladder  is  partially  dis- 
tended, six  centimetres,  or  about  two  and  a  half  inches,  above  the  anus. 
It  is  surrounded  by  the  vesico-prostatic  plexus  of  veins  (page  128),  and 
is  held  in  position  by  the  pelvic  fascia  (page  126)  and  by  the  levator 
ani  muscles  anteriorly  (Plate  78,  Fig.  2,  No.  4).  Normally  the  prostate 
measures  transversely  at  the  base  thirty-five  millimetres,  or  about  an 
inch  and  a  half,  and  vertically  in  the  direction  of  the  urethra  twenty- 
six  millimetres,  or  about  an  inch.  To  external  appearance  the  prostate 
is  one  convex  mass,  but  upon  dissection  it  presents  a  lateral  portion 
or  lobe  on  each  side  of  the  base,  and  a  middle  portion  included  between 
the  ejaculatory  ducts  and  the  neck  of  the  bladder,  the  isthmus,  or  middle 
lobe.  The  latter  corresponds  to  the  position  of  the  uvula  upon  the  ves- 
ical surface,  and  when  enlarged  in  old  age  or  by  disease  often  offers  an 
obstruction  to  the  flow  of  the  urine  through  the  vesical  orifice  of  the 
urethra.  It  should  be  understood,  however,  that  this  so-called  middle 
lobe  is  ordinarily  merely  a  connecting  band  between  the  lateral  portions, 
and  can  properly  be  called  a  lobe  only  when  it  is  hypertrophied.  The 
prostate  is  ensheathed  by  an  expansion  of  the  recto-vesical  fascia,  which 
contains  the  proper  prostatic  veins  as  well  as  the  branches  from  the 
dorsal  veins  of  the  penis.  In  cases  of  hypertrophy  of  the  glandular 
mass  this  capsule  becomes  thickened,  and  it  is  then  possible  to  dissect  it 
off  and  expose  the  substance  of  the  organ.  The  unyielding  nature  of  the 
capsule  also  serves  to  explain  the  severe  pain  in  abscess  of  the  prostate. 

The    prostate    consists    principally  of   a    mesh    of  unstriped    muscle- 
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fibres  continuous  with  the  layers  of  the  vesical  wall,  enclosing  numerous 
small  racemose  glands  which  are  congregated  mostly  in  the  posterior 
part.  The  muscle-fibres  in  front  of  the  prostate  are  circularly  disposed 
about  the  vesical  orifice  of  the  urethra,  and  assist  in  forming  the  vesical 
sphincter,  already  mentioned  (page  132).  In  this  relation  it  is  some- 
times called  the  internal  prostatic  sphincter,  to  distinguish  it  from  the 
external  prostatic  sphincter,  the  fibres  of  which  are  continuous  with  the 
membranous  part  of  the  urethra. 

The  arteries  to  the  prostate  are  relatively  small,  and  are  derived  from 
the  vesical,  inferior  haemorrhoidal,  and  pudic  arteries.  The  veins  are 
large  and  form  the  prostatic  plexuses  at  the  sides.  The  nerves  are  from 
the  hypogastric  plexus  of  the  sympathetic  system,  and  a  few  medullated 
fibres  possessing  Pacinian  corpuscles  are  found  on  the  surface  of  the 
organ.  The  lymphatics  are  numerous  and  large,  and  terminate  in  a 
lymphatic  gland  near  the  internal  iliac  vein.  The  prostatic  glands  are 
very  abundant,  constituting  the  chief  bulk  of  the  whole  mass.  They 
consist  of  a  series  of  tubular  alveoli  which  open  into  elongated  excretory 
ducts  lined  with  columnar  epithelium.  They  are  connected  with  one 
another  by  fibrous  expansions  from  the  external  capsule,  and  surrounded 
by  muscular  tissue.  The  excretory  ducts  are  arranged  in  sets  corre- 
sponding to  the  lateral  lobes  and  to  the  middle  lobe  if  it  exists,  and 
open  into  that  part  of  the  prostatic  portion  of  the  urethra  which  is 
called  the  prostatic  sinus  (Plate  75,  Fig.  2,  No.  8).  The  prostatic 
fluid  {liquor  prostaticus)  is  a  peculiar  viscid  secretion,  much  resembling 
an  emulsion  of  gum  arabic  in  water. 

The  male  urethra  is  the  canal  which  extends  from  the  neck  of 
the  bladder  to  the  meatus  urinarius  at  the  end  of  the  penis.  It  is 
twenty  centimetres,  or  about  eight  inches,  in  length  in  the  adult,  and 
is  divided  into  three  portions,  according  to  the  structures  through  which 
it  passes  (Plate  75,  Figs.  1  and  2).  The  first  is  the  prostatic  portion, 
which  measures  in  length  three  centimetres,  or  one  and  a  quarter  inches ; 
the  second  is  the  membranous  portion,  which  passes  between  the  layers 
of  the  triangular  ligament  beneath  the  pubic  arch,  and  measures  in 
length   two   centimetres,  or   three-fourths   of  an   inch;    and   the  third   is 


• 
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the  spongy  portion,  which  is  contained  within  the  corpus  spongiosum 
of  the  penis,  and  is  fifteen  centimetres,  or  about  six  inches,  in  length. 

The  prostatic  portion  of  the  urethra  is  the  widest  and  the  most 
dilatable  part.  It  is  nearer  to  the  upper  than  to  the  lower  surface  of 
the  prostate,  and  upon  transverse  section  appears  crescentic,  with  the  con- 
vexity upward.  Upon  the  middle  of  the  floor  there  is  an  elevation  two 
centimetres,  or  three-fourths  of  an  inch,  in  length,  which  is  broad  and 
prominent  behind  but  diminishes  anteriorly,  and  is  called  the  colliculus 
seminalis,  or  the  veru  montanum,  or  the  caput  gallinaginis,  from  its  fan- 
cied resemblance  to  the  head  of  a  woodcock.  Immediately  in  front  of 
this,  and  extending  into  its  base  medially,  is  the  sinus  prostaticus,  or 
sinus  pocularis,  which  is  one  centimetre,  or  about  three-eighths  of  an 
inch,  in  depth,  and  two  millimetres,  or  a  line,  in  width,  at  its  orifice, 
and  about  double  that  at  its  base.  This  little  pouch  is  often  found  to 
be  prolonged  into  the  lateral  lobes  of  the  prostate,  and  it  has  therefore 
been  considered  to  be  homologous  to  the  uterus,  and  is  also  called  the 
utriculus,  or  uterus  masculinus.  The  prostatic  ducts  open  into  the  de- 
pressions upon  each  side  of  the  sinus,  and  the  apertures  of  the  ejacu- 
latory  ducts  are  upon  each  side  of  its  orifice.  The  mucous  lining  is 
provided  with  squamous  epithelium,  and  the  muscular  coat  consists  of 
both  longitudinal  and  circular  fibres. 

The  membranous  portion  of  the  urethra  is  the  narrowest  part  of  the 
entire  canal,  and  is  situated  between  the  two  layers  of  the  triangular 
ligament  two  and  a  half  centimetres,  or  about  an  inch,  below  the  sym- 
physis pubis,  being  separated  from  it  by  the  dorsal  vessels  and  nerves 
of  the  penis,  with  some  connective  and  muscular  tissue.  This  portion 
of  the  urethra  is  lined  with  stratified  columnar  epithelium,  and  is  en- 
croached upon  below  by  the  bulb  of  the  spongy  portion  so  that  its  floor 
measures  twelve  millimetres,  or  about  half  an  inch.  Upon  transverse 
section  the  canal  is  circular,  but  owing  to  the  folding  of  the  mucous 
membrane  the  lumen  is  stellate.  When  distended,  its  diameter  is  five 
millimetres,  or  about  a  quarter  of  an  inch.  It  is  surrounded  by  the 
compressor  urethral  muscle,  and  Cowper's  glands  are  below  upon  either 
side  of  it. 
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The  spongy  (or  penile)  portion  of  the  urethra  is  contained  within 
the  erectile  tissue  of  the  corpus  spongiosum  (page  142),  which  com- 
mences posteriorly  as  the  bulb  and  terminates  in  the  glans  penis  ante- 
riorly. The  external  orifice  of  the  urethra  is  called  the  meatus  urinarius : 
it  is  bounded  by  slightly  prominent  margins  or  lips,  and  is  the  most 
contracted  part  of  the  urethra,  while  the  part  which  is  within  the  bulb, 
the  bulbous  portion  of  the  urethra,  is,  next  to  the  prostatic  portion,  the 
most  dilatable.  Within  the  glans  penis  the  urethra  enlarges  into  a  sinus, 
the  fossa  navicularis  (Plate  75,  Figs.  1  and  2).  Transverse  sections 
through  different  parts  of  the  spongy  portion  show  that  the  canal  is 
transverse  in  the  bulbous  part,  crescent-shaped  in  the  middle  (Plate  75, 
Fig.  3,  No.  8),  and  vertical  at  the  meatus.  The  orifices  of  the  ducts 
of  the  sub-urethral  glands  (Cowper's  glands)  open  into  the  bulbous  part. 
These  are  two  whitish  little  bodies,  about  the  size  of  peas,  between  the 
layers  of  the  triangular  ligament,  close  to  the  bulbous  portion  (Plate  78, 
Fig.  1,  No.  6),  and  covered  by  the  compressor  urethra?  muscle.  They 
are  racemose  mucous  glands  of  quite  firm  consistence,  and  are  usually 
lobulated.  There  are  also  a  number  of  little  pockets,  or  lacunce,  the 
openings  of  small  glands  situated  in  the  submucous  tissue,  called  the 
glands  of  Littre.  Most  of  the  lacunse  are  found  upon  the  floor  of 
the  urethra,  but  there  is  a  large  one,  the  lacuna  magna,  on  the  upper 
surface,  four  centimetres,  or  about  an  inch  and  a  half,  from  the  meatus. 
These  orifices  are  directed  forward,  so  that  they  may  be  readily  entered 
by  filiform  bougies,  which  should  never  be  used  without  due  considera- 
tion of  their  location.  When  the  sj)ongy  portion  of  the  urethra  is 
closed,  the  mucous  membrane  is  folded  into  fine  longitudinal  rugae.  It 
contains  a  considerable  amount  of  elastic  tissue.  The  outer  wall  of  the 
urethra  is  formed  by  the  structure  of  the  corpus  spongiosum  (page  142) 
of  the  penis,  through  which  it  passes. 

The  male  urethra  may  be  considered  to  be  formed  of  a  fixed  part 
and  a  movable  part.  The  fixed  part  extends  from  the  neck  of  the 
bladder  to  the  anterior  layer  of  the  triangular  ligament,  and  describes  a 
short  curve  upward  beneath  the  arch  of  the  pubes  and  two  and  a  half 
centimetres,  or  about  an  inch,  below  it.  The  movable  part  consists  of 
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PLATE    70. 
Figure  1. 


Dissection  of  the  inguinal  region  in  the  male.    The  skin  and  superficial  fascia  are  removed  on  the  right  side  to  show 
the  cluster  of  inguinal  glands,  and  on  the  left  side  the  cribriform  fascia  is  removed  to  show  the  saphenous  opening. 


The  aponeurosis  of  the  external  oblique  muscle  of  the 

abdomen. 
The  right  superficial  circumflex  artery. 
The  right  superficial  circumflex  vein. 
The  ilio-inguinal  nerve. 
The  right  superficial  epigastric  vein. 
The  right  superficial  epigastric  artery. 
The  right  external  cutaneous  nerve. 
The  cluster  of  superficial  lymphatic  glands  enlarged 

over  the  saphenous  opening. 
The  middle  cutaneous  nerve. 
The  anterior  crural  vein. 
The  right  internal  saphenous  vein. 
Cutaneous  branches  of  the  genito-crural  nerve. 
Aponeurosis  of  the  external  oblique  muscle. 
The  left  superficial  epigastric  artery. 


15.  The  left  superficial  circumflex  iliac  artery. 

16.  The  superior  external  pudic  artery. 

17.  The  iliac  portion  of  the  fascia  lata. 

18.  The  left  femoral  artery. 

19.  The  left  external  cutaneous  nerve. 

20.  The  left  femoral  vein. 

21.  The  left  superficial  circumflex  iliac  vein. 

22.  The  inferior  external  pudic  artery. 

23.  The  pubic  portion  of  the  fascia  lata. 

24.  The  margin  of  the  falciform  process  of  the  saphenous 

opening  (Hey's  femoral  ligament). 

25.  The  left  internal  cutaneous  nerve. 

26.  The  left  middle  cutaneous  nerve. 

27.  The  fascia  lata. 

28.  The  left  internal  saphenous  vein. 


Figure  2. 

The  pelvic  viscera  in  a  female  aged  twenty-five  years,  showing  perfectly  normal  relations,  as  seen  from  above. 


1.  The  ctecum  distended. 

2.  The  right  Fallopian  tube  and  ovary. 

3.  The  right  broad  ligament. 

4.  The  right  round  ligament. 

5.  Appendices  epiploic*. 

6.  The  sigmoid  flexure  of  the  colon. 

7.  The  commencement  of  the  rectum. 


8.  The  iliac  fascia. 

9.  The  fundus  of  the  uterus  anteflexed  upon  the  bladder. 

10.  The  left  Fallopian  tube  and  ovary. 

11.  The  left  round  ligament. 

12.  The  bladder  partially  distended. 

13.  The   anterior  wall  of  the  abdomen  over   the  pubic 

symphysis. 
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the  penile  portion  of  the  urethra,  which,  when  the  penis  is  flaccid  and 
dependent,  forms  a  second  curve  downward.  When  the  organ  is  erect 
or  in  the  ordinary  position  for  the  introduction  of  a  sound  or  catheter 
the  second  curve  is  obliterated,  and  the  passage  is  straight  as  far  as  the 
anterior  layer  of  the  triangular  ligament,  where  the  first  curve  begins 
(Plate  75,  Fig.  1).  In  the  well-formed  adult  the  penile  urethra  is 
nine  millimetres,  or  about  three-eighths  of  an  inch,  in  calibre.  The 
anatomy  of  the  different  portions  as  above  described  teaches  that  in 
passing  any  instrument  along  the  urethra  pressure  against  the  wall 
of  the  spongy  or  movable  portion  must  be  avoided  on  account  of  the 
various  lacuna?,  and  that  as  soon  as  the  fixed  portion  is  reached  the 
handle  of  the  instrument  should  be  kept  strictly  in  the  middle  line  of 
the  body  and  then  depressed  between  the  thighs,  in  order  that  the  point 
of  the  instrument  shall  enter  and  follow  the  natural  curve  into  the 
bladder.  The  anterior  layer  of  the  triangular  ligament  is  really  a  little 
back  of  the  point  of  junction  of  the  movable  and  fixed  parts,  and,  as  it 
is  usually  the  place  where  some  difficulty  is  experienced  in  catheterism, 
it  should  be  remembered  that  the  membranous  portion  of  the  urethra 
is  the  narrowest  part  of  the  canal,  and  is  enclosed  by  the  compressor 
urethras  muscle  and  therefore  liable  to  meet  with  resistance  from  mus- 
cular spasm.  In  children,  owing  to  the  comparative  smallness  of  the 
prostate,  the  membranous  portion  of  the  urethra  is  relatively  longer.  In 
old  men,  in  whom  the  prostate  is  uniformly  enlarged,  the  length  of  that 
part  of  the  canal  is  increased,  and  if  the  enlargement  is  confined  to 
one  of  the  lateral  lobes  the  direction  of  the  canal  will  naturally  deviate 
to  one  side  or  the  other.  If  the  middle  lobe  is  enlarged,  it  will  more 
or  less  obstruct  the  passage.  The  greatest  danger  in  passing  instruments 
along  the  delicate  urethral  canal  is  that  of  making  a  false  passage, 
which  usually  happens  when  no  organic  stricture  exists  in  front  of  the 
triangular  ligament.  Except  in  the  hands  of  the  experienced,  very 
small  sized  instruments  should  be  avoided.  Many  years  of  hospital 
practice  have  impressed  upon  the  author  how  little  this  is  appreciated, 
and  he  does  not  hesitate  to  say  that  filiform  bougies  are  responsible  for 
nine-tenths  of  the  mortality  of  the   cases   in  which   they  are   used.     If 
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there  is  any  obstacle  in  the  region  of  the  prostate,  the  finger  of  one 
hand  introduced  into  the  rectum  (page  152)  will  often  assist  the  other 
in  guiding  the  instrument  in  the  proper  course.  The  most  common  seat 
of  organic  stricture  of  the  urethra  is  the  bulbous  part  of  the  spongy- 
portion,  because  the  submucosa  is  here  very  extensible  and  predisposed 
to  exudation  when  inflamed. 

The  penis,  tbe  organ  of  copulation,  consists  of  three  cylindrical 
bodies  of  erectile  structure,  the  corpus  spongiosum  urethras,  below  and 
resting  against  a  groove  on  the  under  surface  of  and  between  the  corpora 
cavernosa  above,  the  whole  being  ensheathed  by  a  peculiarly  thin  and 
extensible  skin  which  is  continued  from  the  pubes  and  the  scrotum.  It 
is  attached  to  the  borders  of  the  pubic  arch  by  the  two  crura  of  the 
corpora  cavernosa  (Plate  77,  Fig.  2,  Nos.  4  and  15),  which  constitute  the 
root  of  the  organ ;  the  free  expanded  extremity  is  called  the  glans  or 
head  of  the  penis,  and  the  intermediate  portion  the  body.  The  dorsum 
is  the  upper  surface  of  the  corpora  cavernosa,  and  it  is  attached  to  the 
symphysis  pubis  by  the  strong  elastic  suspensory  ligament  of  the  penis 
(Plate  56,  No.  10,  and  Plate  69,  Fig.  1,  No.  12).  When  the  organ  is 
expanded  it  appears  as  a  rounded  three-sided  column,  surmounted  by 
the  glans,  which  is  shaped  like  a  dome  with  a  rounded  summit  and  a 
broad  base.  The  prominent  posterior  border  of  the  glans  is  called  the 
corona  glandis,  and  at  its  base,  where  it  is  connected  with  the  body,  is 
the  constricted  portion  termed  the  neck. 

The  skin  of  the  penis  is  dark-colored,  free  from  fat,  and  so  thin 
that  the  subjacent  vessels  can  be  readily  distinguished.  At  the  extremity 
it  forms  the  loose  and  movable  prepuce,  or  foreskin,  by  doubling  upon 
itself  so  as  to  enclose  and  protect  the  glans.  The  thin  fold  which  con- 
nects the  under  surface  of  the  glans  and  the  lower  part  of  the  meatus 
with  the  prepuce  is  named  the  frcenum  prceputii.  The  skin  is  modified 
over  the  glans  by  the  absence  of  a  proper  subcutaneous  tissue,  and  is 
firmly  attached  to  the  underlying  structure,  becoming  continuous  with 
the  mucous  membrane  at  the  meatus.  It  is  here  furnished  with  numerous 
vascular  and  sensitive  papillae.  Keflected  upon  the  neck  it  is  provided 
with  many  minute  sebaceous  glands,  the  glandules  odoriferas  (of  Tyson), 
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which  secrete  the  smegma  prseputii.  The  skin  over  the  dorsum  of  the 
penis  toward  the  pubes  is  provided  with  hairs  which  project  from  whitish 
sebaceous  glands,  while  below  it  presents  a  slightly-marked  median  raphe, 
which  is  continuous  with  that  of  the  scrotum  and  the  perineum. 

The  superficial  fascia  of  the  penis  consists  of  connective  tissue,  with 
elastic  and  some  unstriped  muscle-fibres,  and  is  directly  continuous  with  the 
dartos  tissue  of  the  scrotum,  which  it  closely  resembles.  It  allows  of  free 
movement  of  the  skin  everywhere  except  over  the  glans,  where  it  blends 
with  the  firm  covering  of  that  part.  Between  it  and  the  skin  are  the 
superficial  vessels  of  the  penis  (Plate  75,  Fig.  3),  of  which  the  arteries 
are  derived  from  the  external  pudic  arteries,  and  the  companion  veins 
join  with  the  deep  dorsal  vein  and  send  branches  to  the  external  pudic 
vein.     The  superficial  nerves  are  filaments  of  the  ilio-hypogastric  nerves. 

A  transverse  section  through  the  middle  of  the  penis  (Plate  75, 
Fig.  3)  shows  that  the  three  constituent  portions  are  distinct  from  one 
another.  The  corpora  cavernosa  are  placed  side  by  side,  and,  consti- 
tuting more  than  two-thirds  of  the  bulk  of  the  organ,  chiefly  determine 
its  shape  when  it  is  distended.  They  are  composed  of  erectile  tissue, 
and  each  is  enclosed  in  a  strong  fibrous  capsule  of  interlacing  fibres, 
which  completely  surrounds  their  crura,  but  where  the  two  bodies  are  in 
contact  the  intervening  layers  of  the  capsules  are  pierced  by  rows  of  ver- 
tical slits,  so  that  the  partition  presents  the  appearance  of  a  fine-toothed 
comb  and  is  called  the  septum  pectiniforme.  Trabeculse  are  sent  inward 
from  the  fibrous  investment  into  the  substance  of  the  corpora,  thus  form- 
ing a  spongy  basis  of  fibrous  tissue,  the  interspaces  of  which  communi- 
cate freely  with  one  another  and  are  lined  with  epithelium.  These  spaces 
or  caverns  are  largest  at  the  centre  and  root  of  the  corpora  cavernosa, 
and  are  empty  when  the  penis  is  flaccid  and  pendulant,  but  when  it  is 
distended  they  are  filled  with  blood.  The  arteries  which  supply  the 
cavernous  bodies  are  derived  from  the  pudic  arteries  and  the  branches 
of  the  dorsal  arteries  of  the  organ.  The  cavernous  arteries  penetrate 
the  inner  sides  of  the  crura  and  advance  through  the  erectile  tissue  near 
the  septum,  giving  off  numerous  minute  branches  which  are  enclosed 
in  the  trabeculse.     The  branches   from  the  dorsal   arteries  penetrate  the 
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fibrous  investment  near  the  corona  glandis,  and  are  distributed  also  to 
the  erectile  tissue.  The  arterioles  from  these  sources  are  called  the 
helicine  arteries,  because  some  of  them,  terminating  in  the  capillaries  of 
the  cavernous  spaces,  form  loops  or  tendril-like  curls.  They  open  either 
directly  into  the  cavernous  spaces  or  into  the  efferent  veins.  The  blood 
is  returned  from  the  corpora  cavernosa  by  venous  radicles  which  com- 
mence in  the  sinuses  or  caverns  and  unite  to  form  trunks  which  mostly 
pass  into  the  dorsal  vein  and  through  it  into  the  prostatic  venous 
plexus,  while  others  join  the  deep  veins  which  leave  the  root  of  the 
organ  to  empty  into  the  internal  pudic  veins. 

The  erect  condition  of  the  organ  is  brought  about  by  the  action  of 
the  ischio-cavernosus  and  bulbo-cavernosus  muscles  (page  164),  which 
compress  the  veins  below  the  pubic  arch  and  thus  prevent  the  blood 
from  being  conveyed  from  the  cavernous  spaces. 

The  corpus  spongiosum,  which  surrounds  the  urethra  (page  135),  is 
composed  of  erectile  tissue  similar  to  that  of  the  corpora  cavernosa, 
except  that  its  capsule  and  trabecular  are  made  up  of  finer  and  more 
elastic  fibres  and  connected  with  the  wall  of  the  urethra  instead  of  a 
median  septum.  The  spaces  are  smaller  and  the  helicine  arteries  are 
most  abundant  in  the  bulbous  part.  It  is  supplied  by  the  large  bulbar 
arteries  (Plate  78,  Fig.  2,  No.  17)  and  by  branches  from  the  pudic 
arteries.  The  veins  from  the  glans  end  in  the  dorsal  vein,  while  those 
from  the  body  and  bulbs  pass  to  the  pudic  veins  and  the  prostatic 
plexus.  There  are  also  communications  with  the  superficial  veins  of  the 
skin  of  the  penis  and  the  scrotum.  The  great  dorsal  vein  of  the  penis 
is  contributed  to  by  veins  from  all  parts  of  the  organ.  It  should  be 
especially  noted  that  it  passes  beneath  the  suspensory  ligament  and 
through  both  layers  of  the  triangular  ligament.  It  lies  between  the  two 
dorsal  arteries  beneath  the  fascia  on  the  dorsum  (Plate  75,  Fig.  3). 
The  nerves  to  the  penis  are  the  pudic  nerves  and  their  superficial  perineal 
branches  (page  167).  They  supply  the  skin  and  the  mucous  membrane. 
Upon  the  glans  there  are  numerous  Pacinian  bodies  and  nerve-end 
bulbs.  The  erectile  tissue  of  the  organ  is  abundantly  supplied  with 
filaments   from    the  hypogastric  plexus,  which  contain  many  vaso-dilator 
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fibres  that  regulate  the  dilatation  of  the  arteries.  The  lymphatic  vessels 
consist  of  superficial  and  deep  sets.  The  former  convey  the  lymph  from 
the  glans  and  skin  of  the  penis  to  the  inguinal  glands  (Plate  70,  Fig. 
1,  No.  8).  The  deep  set  pass  from  the  erectile  portions  of  the  organ 
through  the  triangular  ligament  to  the  pelvic  lymphatic  glands.  Occa- 
sionally a  lymphatic  gland  is  placed  near  the  suspensory  ligament  and 
is  liable  to  become  involved  by  an  ulcer  on  the  prepuce. 

The  penis  is  often  the  seat  of  malformation  from  arrest  of  develop- 
ment; the  commonest  forms  are  called  hypospadias  and  epispadias, — 
the  former  being  due  to  deficiency  in  the  floor  of  the  urethral  canal 
and  the  corresponding  part  of  the  corpus  spongiosum,  while  the  latter 
is  the  condition  resulting  from  a  similar  deficiency  in  the  roof  of  the 
canal  and  the  corresponding  parts  of  the  corpora  cavernosa.  They  are 
usually  confined  to  the  neighborhood  of  the  glans  penis,  but  either  of 
them  may  involve  the  entire  length  of  the  canal. 

The  scrotum  is  the  pouch  of  integument  which  hangs  from  the 
pubes  at  the  root  of  the  penis,  and  contains  the  testicles  and  part  of 
the  spermatic  cord.  The  skin  of  the  scrotum  is  very  thin,  transparent, 
and  extensible.  It  is  of  a  dark  reddish-brown  color,  and  provided  with 
sebaceous  glands  and  scattered  crisp  hairs  which  arise  from  large  con- 
spicuous follicles.  There  is  a  median  raphe  which  continues  backward 
to  the  perineum,  and  on  each  side  of  it  the  skin  is  corrugated  into 
transverse  folds  or  rugo3,  which  are  especially  noticeable  when  the  indi- 
vidual is  vigorous  or  the  parts  are  exposed  to  cold.  In  the  aged  and 
enfeebled,  or  under  the  relaxing  effect  of  warmth,  the  scrotum  becomes 
smooth  and  pendulous.  This  rugous  folding  of  the  skin  is  due  to  the 
action  of  the  peculiar  subcutaneous  tissue,  called  the  dartos,  which  con- 
sists chiefly  of  a  thin  layer  of  longitudinal  non-striped  muscular  fibres 
with  elastic  connective  tissue  wholly  without  any  fat  (page  6).  The 
deep  layer  of  the  dartos  forms  a  vertical  partition,  the  septum  scroti, 
which  passes  from  the  raphe  to  the  root  of  the  penis  between  the 
testicles,  so  that  each  of  them  occupies  a  separate  compartment,  that  for 
the  left  usually  being  the  longer.  The  muscular  tissue  of  the  dartos  is 
most   abundant   at   the   sides    and   in   front,  and   its   peculiar   character 
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accounts  for  the  remarkable  contractility  of  the  scrotum.  Its  elasticity 
also  allows  of  great  distention,  as  in  the  various  forms  of  scrotal  tumors 
and  anasarca.  In  fact,  this  tissue  is  wonderfully  accommodating,  for  even 
in  cases  where  large  portions  are  removed  by  disease  or  by  the  knife  it 
would  hardly  seem  to  be  missed,  as  the  remainder  upon  healing  speedily 
assumes  the  proper  dimension.  This  is  especially  remarkable  in  view 
of  the  fact  that  the  vitality  of  the  scrotum  is  not  considerable,  as  it  is 
often  affected  with  sloughing  and  is  more  frequently  than  any  other 
part  of  the  body  the  seat  of  elephantiasis.  The  arteries  which  supply 
the  cutaneous  structures  are  the  superficial  and  deep  pudic  branches  of 
the  femoral  artery  and  the  superficial  perineal.  The  superficial  nerves 
are  branches  from  the  ilio-inguinal,  the  long  pudendal  branch  from  the 
small  sciatic  nerve,  and  the  perineal  nerve.  The  lymphatics  pass  to  the 
inguinal  glands. 

The  peculiar  function  of  the  scrotum  is  to  afford  protection  to  the 
very  delicate  testicles,  which  through  its  great  mobility  escape  injury 
from  contusions,  sometimes  iu  the  most  astonishing  way.  The  author 
recently  saw  a  young  man  whose  scrotum  had  been  ripped  open  by  the 
kick  of  a  horse  so  that  both  testicles  dropped  from  their  pouches,  and 
yet  not  the  least  damage  had  been  done  to  their  structure. 

Beneath  the  dartos  each  testicle,  with  the  adjacent  part  of  the  sper- 
matic cord,  is  invested  with  the  spermatic  fascia,  or  tunica  cremasterica 
(page  13),  which  consists  of  the  blending  of  the  intercolumuar  (page 
85),  cremasteric  (page  86),  and  infundibuliform  (page  87)  fascia?.  They 
have  all  been  described  with  the  anatomy  of  the  inguinal  region  with 
reference  to  hernia.  They  cannot  be  demonstrated  as  separately  distinct 
coverings  of  the  testicle,  except  where  they  are  severally  hypertrophied, 
as  sometimes  happens  in  old  age  or  in  large  irreducible  hernise.  The 
manner  in  which  they  are  believed  to  be  originally  prolonged  over  the 
testicle  at  the  time  of  its  descent  into  the  scrotum  has  also  been  de- 
scribed (page  88),  as  well  as  the  formation  of  the  prolongation  of  the 
peritoneum  called  the  tunica  vaginalis  testis  (page  91). 

The   testicles    (testes)    are  the   glandular   organs   which   secrete   the 
semen.    They  are  of  oval  shape,  with  flattened  sides,  and  measure  usually 
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thirty-five  millimetres,  or  about  an  inch  and  a  half,  in  length,  twenty- 
three  millimetres,  or  about  an  inch,  in  breadth,  and  nineteen  millimetres, 
or  three-fourths  of  an  incb,  in  thickness,  although  they  vary  greatly  in 
size  in  different  individuals.  The  left  is  often  larger,  and  generally 
hangs  lower,  than  the  right.  They  are  suspended  by  tlie  spermatic 
cords,  which  are  attached  along  their  posterior  borders,  so  that  in  the 
erect  position  they  appear  as  if  obliquely  placed,  with  their  upper  ends 
diverging  and  directed  forward  and  outward.  "When  examined  through 
the  scrotal  walls,  the  front  and  sides  of  each  testicle  are  smooth  and  con- 
vex, but  the  posterior  border  feels  convoluted  and  irregular,  owing  to  the 
presence  of  the  appendage  of  the  testicle  called  the  epididymis.  This 
consists  of  an  upper  end,  the  globus  major,  or  head,  which  is  the  largest 
part,  the  body,  which  curves  downward  along  the  back  of  the  testicle, 
and  a  lower  end,  the  globus  minor,  or  tail.  At  the  top  of  the  testicle 
and  between  it  and  the  globus  major  there  are  one  or  two  small  sphe- 
roidal stalked  bodies,  called  the  hydatids  of  Morgagni,  which  are  formed 
by  pouchings  of  the  tunica  vaginalis.  This  serous  membrane  when 
entirely  cut  off  from  the  general  peritoneum  (page  91)  forms  a  closed 
sac,  which  is  doubled  over  the  testicle  and  epididymis,  so  that  they  are 
completely  invested  except  at  the  back  of  the  testicle  and  the  inner 
border  of  the  epididymis,  where  they  are  connected  and  the  vessels  and 
vas  deferens  are  situated.  Here  the  deficiency  in  the  serous  membrane  is 
filled  by  a  layer  of  unstriped  muscular  tissue  called  the  inner  muscular 
coat,  which  may  be  a  remnant  of  the  gubernaculum  testis  (page  89). 
The  fold  of  the  vaginal  tunic  in  contact  with  the  gland  is  called  the 
visceral  layer.  It  is  closely  united  with  the  subjacent  fibrous  capsule, 
or  tunica  albuginea,  of  the  testicle,  and  dips  into  and  lines  the  fissures 
of  the  organ,  but  over  the  epididymis  it  is  more  loosely  attached  and 
forms  a  narrow  pouch,  the  digital  fossa,  along  the  outer  posterior  border 
of  the  testicle.  The  outer  or  parietal  layer  is  wider,  and  extends  upward 
to  a  variable  distance  upon  the  cord  and  below  the  testicle,  lining  the 
scrotum.  The  parietal  layer  is  much  the  stronger  of  the  two,  and  is 
rough  and  areolar  upon  its  external  surface.  In  the  usual  condition 
there  is  no  appreciable  separation  between  the  apposed  surfaces  of  the 
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PLATE   71. 


Figure  1. 


View  of  the  female  pelvis  from  above,  showing  the  relations  of  the  uterus  to  the  rectum  and  bladder  (distended); 
also  the  normal  appearance  of  the  uterine  appendages. 


1.  The  right  psoas  magnus  muscle. 

2.  The  inferior  vena  cava. 

3.  The  posterior  layer  of  the  peritoneum. 

4.  The  rectum  descending  into  the  true  pelvis. 

5.  The  right  Fallopian  tube. 

6.  The  right  ovary. 

7.  The  vesico-uterine  fold  of  the  peritoneum. 

8.  The  right  round  ligament. 

9.  The  bladder  distended. 

10.  The  right  epigastric  artery,  seen  through  the  anterior 
peritoneal  layer. 


11.  The  abdominal  aorta. 

12.  The  termination  of  the  colon. 

13.  The  recto-uterine  fold  of  the  peritoneum. 

14.  The  left  Fallopian  tube. 

15.  The  left  ovary. 

16.  The  fundus  of  the  uterus  covered  with  the  peritoneum. 

17.  The  left  round  ligament. 

18.  The  left  deep  epigastric  artery,  seen  through  the  peri- 

toneum. 

19.  The  anterior  ligament  of  the  bladder. 


Figure  2. 


The  broad  ligaments  are  drawn  to  the  sides  of  the  pelvis  and  the  bladder  is  emptied,  to  show  the  cavities  of  the 
true  pelvis  and  the  shape  of  the  uterus.    (Same  pelvis  as  Figure  1.) 


1.  The  body  of  the  second  lumbar  vertebra. 

2.  The  right  psoas  magnus  muscle. 

3.  The  inferior  vena  cava. 

4.  The  posterior  layer  of  the  peritoneum. 

5.  The  rectum. 

6.  The  right  ovary. 

7.  The  broad  ligament  on  the  right  side. 

8.  The  right  round  ligament. 


9.  The  right  epigastric  artery. 

10.  The  bladder  empty. 

11.  The  abdominal  aorta. 

12.  The  termination  of  the  colon. 

13.  The  broad  ligament  on  the  left  side. 

14.  The  fundus  of  the  uterus. 

15.  The  left  round  ligament. 

16.  The  left  epigastric  artery. 
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sac,  which  are  smooth  and  polished,  and  lubricated  by  the  secretion  of 
a  small  quantity  of  serous  fluid.  Although  the  tunica  vaginalis  is  not 
of  itself  very  vascular,  sometimes  this  fluid  is  secreted  in  excess  and 
accumulates,  producing  hydrocele. 

The  tunica  albuginea  (Plate  65,  Fig.  3,  No.  11)  is  a  dense,  inelastic 
membrane  composed  of  interlacing  layers  of  white  fibrous  tissue.  It 
encapsulates  the  testicle,  and  at  the  back  of  the  gland  is  projected  for 
a  short  distance  into  its  substance,  forming  an  incomplete  septum,  the 
corpus  Highmorianum,  or  mediastinum  testis,  from  which  delicate  di- 
verging expansions,  the  trabecules  testis,  extend  across  to  the  inner  sur- 
face of  the  capsule,  thus  separating  the  glandular  substance  into  lobules. 
Upon  section  this  substance  appears  as  a  yellowish-brown  pulpy  mass, 
and  the  lobules  can  be  distinguished  with  their  bases  next  the  surface 
of  the  organ  and  their  apices  converging  to  the  mediastinum.  These 
lobules  are  irregular  in  size,  the  central  being  the  largest,  and  are  esti- 
mated as  usually  numbering  about  one  hundred  and  twenty,  although 
their  number  varies  with  the  size  of  the  testicle.  By  careful  dissection 
in  water  they  can  be  demonstrated  to  consist  of  from  two  to  eight  con- 
voluted canals,  the  tubuli  seminiferi.  These  average  sixty  centimetres, 
or  about  two  feet,  in  length  when  unravelled,  and  appear  as  long  cylin- 
drical threads  of  uniform  diameter  (from  the  one-hundred-and-twentieth 
to  the  one-hundred-and-eightieth  of  an  inch).  They  begin  by  closely- 
twisted  closed  ends,  occasionally  bifurcating  and  joining  with  one  another 
or  with  their  neighbors  in  adjoining  lobules  to  form  loops.  They  finally 
terminate  toward  the  apices  of  the  lobules  in  straight  canals,  the  vasa 
or  tubuli  recti,  of  which  there  are  about  one  hundred  and  sixty.  These 
penetrate  the  corpus  Highmorianum  and  establish  an  anastomosing  plexus 
of  seminal  tubes  called  the  rete  testis.  As  these  tubules  reach  the  upper 
part  of  the  rete  they  converge  to  form  from  fifteen  to  twenty  vasa 
efferentia,  which  upon  piercing  the  tunica  albuginea  at  first  take  a 
straight  course,  and  then,  becoming  convoluted,  form  a  conical  mass,  the 
coni  vasculosi,  which  collectively  constitute  the  globus  major  of  the 
epididymis.  Each  of  these  when  unravelled  is  from  fifteen  to  eighteen 
centimetres,  or  from  six  to  eight  inches,  in  length,  and  about  one-fiftieth 
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of  an  inch  in  diameter.  At  the  globus  major  the  tubes  terminate  in  the 
single  canal  of  the  epididymis,  which  is  convoluted  in  the  most  com- 
plex manner,  and,  being  held  together  by  fibrous  and  areolar  tissue, 
appears  as  a  solid  mass  four  centimetres,  or  about  an  inch  and  a  half, 
in  length.  When  this  is  unravelled,  it  will  be  found  to  be  a  single 
tube  six  metres,  or  some  twenty  feet,  in  length.  As  it  approaches  the 
globus  minor  its  coats  become  thicker,  while  its  lumen  diminishes,  and 
finally  it  turns  upward  and  is  known  as  the  vas  deferens,  or  spermatic 
duct,  which,  although  much  twisted  at  first  while  under  cover  of  the 
inner  muscular  coat,  becomes  straight  above  the  testicle,  whence  it  passes 
in  the  cord  to  the  groin.  Near  the  origin  of  the  vas  deferens  there  is 
a  short  csecal  tube,  the  vas  aberrans,  which  is  convoluted  into  a  little 
oblong  lobe  beside  the  globus  minor.  When  unravelled,  it  measures 
usually  three  centimetres,  or  an  inch  and  a  quarter,  in  length,  although 
it  often  exceeds  this  fourfold. 

The  microscope  shows  that  the  tubuli  seminiferi  are  provided  with  a 
thick  epithelium  consisting  of  strata  (not  always  defined)  of  seminal  cells. 
The  stratum  lining  the  basement  membrane  is  composed  of  small,  uni- 
form, cubical,  transparent,  nucleated  cells,  which  are  called  the  lining 
cells.  Next  to  these  are  cells  which  appear  larger,  rounded,  and  less 
transparent,  and  with  nuclei  showing  evidences  of  proliferation.  In  the 
succeeding  strata  the  epithelium  exhibits  granular  cells  with  very  in- 
distinct nuclei.  Throughout  these  various  strata  the  spermatozoa  are 
embedded  in  different  stages  of  development.  At  first  they  appear  as 
groups  of  narrow  clavate  cells  placed  with  the  thick  end  upward,  then 
as  long  filaments  extending  from  the  several  strata  of  the  epithelium 
into  the  lumen  of  one  of  the  tubules,  and  finally  when  completely 
formed  the  heads  are  attached  to  the  surface  of  the  epithelium  and  the 
tails  extend  along  the  canals.  The  epithelium  lining  the  vasa  recta  and 
the  vasa  efferentia  consists  of  a  single  layer  of  the  columnar  variety, 
which  in  the  latter  is  provided  with  long  cilia  except  toward  the  globus 
minor  of  the  epididymis.  As  the  coats  of  the  duct  gradually  become 
thicker,  circular  unstriped  muscle-fibres  are  developed  upon  them  exter- 
nally to  the  basement  membrane. 
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The  spermatic  artery  arises  from  the  abdominal  aorta  below  the  renal 
artery  (Plate  62,  No.  15),  descends  along  the  psoas  muscle,  crosses  the 
ureter  and  the  external  iliac  vessels,  and,  meeting  the  vas  deferens  at 
the  deep  abdominal  opening,  descends  in  front  of  it  in  the  substance  of 
the  spermatic  cord  (page  88)  to  the  testicle.  Here  it  sends  a  branch  to  the 
epididymis, — the  epididymal  artery, — and  then  breaks  up  into  a  number  of 
glandular  arteries,  which  pierce  the  corpus  Highmorianum  of  the  tunica 
albuginea  at  the  back  of  the  testicle,  whence  they  are  distributed  partly 
along  the  various  septa  and  partly  over  the  inner  surface  of  the  fibrous 
coat.  The  minute  vessels  are  supported  by  fibro-connective  tissue,  and 
establish  anastomotic  plexuses  surrounding  the  seminiferous  tubes  through- 
out the  lobules,  thus  forming  what  is  called  the  tunica  vasculosa  of  the 
testicle.  There  is,  however,  no  distinct  tunic  of  this  kind  separable 
from  the  general  interstitial  tissue. 

The  spermatic  veins  leave  the  testicle  also  at  the  corpus  Highmoria- 
num, and,  receiving  the  veins  from  the  epididymis,  unite  to  form  the  pam- 
piniform plexus,  which  constitutes  the  chief  bulk  of  each  spermatic  cord 
within  the  scrotum,  and,  passing  upward  in  front  of  the  vas  deferens, 
terminate  in  a  single  efferent  trunk,  which  upon  the  right  side  empties 
into  the  inferior  vena  cava  and  upon  the  left  side  into  the  left  renal 
vein  (Plate  62,  Nos.  15  and  24).  The  veins  of  the  pampiniform  plexus 
are  very  liable  to  become  varicose,  and  then  are  so  enlarged  that  they 
feel — to  use  an  old  comparison — like  a  bundle  of  earth-worms,  and 
constitute  varicocele.  Among  the  many  causes  which  conduce  to  this 
affection,  the  most  probable  are  their  dependent  position,  the  inefficiency 
of  the  valves  in  the  large  veins,  and  the  peculiarly  long  course  of  the- 
main  efferent  vein  before  its  termination.  That  the  left  veins  are  more 
commonly  affected  than  the  right  is  due  to  the  left  efferent  vein  joining 
the  corresponding  renal  vein  at  a  right  angle,  where  the  terminal  orifice 
is  usually  guarded  by  a  well-developed  valve,  and  also  to  its  exposure  to 
pressure  from  the  contents  of  the  sigmoid  flexure  of  the  colon,  beneath 
which  it  ascends. 

The   testicle  derives  its  nerves  from  the  spermatic  plexus,  which   is 
contributed    to    by    filaments    from    the    renal,    aortic,    and    hypogastric 
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plexuses.  They  accompany  the  arteries  of  the  cord,  and  through  their 
connections  give  rise  to  the  sympathetic  disturbances  of  the  stomach  and 
intestines  which  follow  contusions  of  the  gland.  The  lymphatic  vessels 
from  the  testicle  convey  their  lymph  to  the  lumbar  lymphatic  glands. 
In  considering  the  vascular  and  the  nervous  supply  to  the  testicle,  the 
original  position  of  the  organ  within  the  abdominal  region  should  not 
be  forgotten,  as  it  explains  much  that  would  otherwise  be  enigmatical. 

The  vas  deferens  (Plate  65,  Fig.  3,  No.  2)  has  already  been  de- 
scribed as  originating  at  the  globus  minor  of  the  epididymis  and  after- 
ward passing  upward  with  the  cord  to  the  groin  (page  88).  Upon 
reaching  the  deep  abdominal  opening  it  leaves  the  other  constituents  of 
the  cord  and  turns  round  the  outer  side  of  the  deep  epigastric  artery. 
Crossing  the  external  iliac  vessels,  it  then  descends  into  the  pelvic  cavity, 
passing  over  the  side  of  the  bladder  if  distended  (Plate  74,  Fig.  1,  No. 
8),  between  it  and  the  corresponding  ureter,  and,  after  becoming  some- 
what sacculated  at  the  base  of  the  bladder  (Plate  78,  Fig.  2,  No.  19), 
joins  the  duct  of  the  contiguous  seminal  vesicle  at  its  inner  side  and 
forms  the  ductus  communis  ejaculatorius.  The  vas  deferens  conveys  the 
spermatozoa  and  the  fluid  secretion  of  the  testicle  to  the  prostatic  portion 
of  the  urethra.  When  removed  from  the  body  and  uncoiled,  the  vas 
deferens  measures  sixty  centimetres,  or  two  feet.  It  is  remarkable  for 
the  thickness  of  its  wall  and  the  comparative  minuteness  of  its  passage 
until  it  reaches  the  ampulla,  above  its  termination,  where  the  wall  is 
thinner.  The  structure  consists  of  unstriped  longitudinal  and  circular 
muscular  fibres,  with  an  outer  covering  of  fibro-connective  tissue  and 
an  internal  mucous  lining.  The  latter  presents  some  similarity  in  the 
ampulla  to  the  mucous  lining  of  the  gall-bladder,  being  reticularly  folded 
and  beset  with  a  few  tubular  glands.  The  tense,  firm  character  of  the 
vas  deferens  renders  it  easily  recognizable  from  the  other  constituents  of 
the  spermatic  cord.  It  is  furnished  with  a  special  artery, — the  artery 
of  the  vas  deferens  (Plate  65,  Fig.  3,  No.  4),— usually  derived  from  the 
superior  vesical,  which  in  relation  to  the  epididymis  anastomoses  with 
the  spermatic  artery. 

The  seminal  vesicles  (vesicuke  seminales)  serve  as  reservoirs  for  the 
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semen.  They  are  situated  between  the  base  of  the  bladder  and  the  rec- 
tum, and  diverge  from  one  another  somewhat  like  the  branches  of  the 
letter  V  (Plate  78,  Fig.  2,  No.  7).  They  present  great  variation  in  size 
and  conformation,  and  have  an  irregular,  sacculated  appearance.  They 
are  held  firmly  in  position  by  an  expansion  of  the  recto-vesical  fascia 
containing  some  muscle-fibre,  their  outer  borders  being  in  relation  above 
to  the  termination  of  the  ureters  and  below  to  the  lateral  lobes  of  the 
prostate,  while  the  inner  borders  are  attached  to  the  ampullae  of  the  vasa 
deferentia.  The  terminations  of  the  seminal  vesicles  run  side  by  side  with 
those  of  the  vasa  deferentia,  and  then  unite  with  them  to  open  by  a 
common  ejaculatory  duct  into  the  prostatic  sinus  of  the  urethra  (Plate 
75,  Fig.  2,  No.  17).  Their  coats  are  similar  to  those  of  the  seminal 
ducts,  but  thinner,  and  their  mucous  lining  presents  the  same  reticular 
condition  as  in  the  ampulla.  Their  arteries  are  branches  of  the  inferior 
vesical  and  middle  haemorrhoidal.  The  nerves  come  from  the  hypogastric 
plexus,  and  the  lymphatics,  which  are  numerous,  end  in  the  pelvic  glands. 

The  semen  is  a  glairy,  whitish  fluid,  consisting  of  the  commingled 
secretions  of  the  testicles,  the  ampullae,  and  the  seminal  vesicles,  and  con- 
taining the  spermatozoa,  the  essential  element  of  fecundation.  The  sper- 
matozoa are  found  in  the  straight  portions  of  the  seminiferous  tubules,  the 
rete  testis,  the  convoluted  tube  of  the  epididymis,  and  the  vas  deferens. 
They  are  accumulated  in  the  ampullae  and  the  seminal  vesicles.  Each 
spermatozoon  appears  under  the  microscope  as  a  very  minute  tadpole-like 
body  with  a  flattened  ovoid  head  and  a  long  filamentary  tail.  The 
head  is  depressed  in  the  centre,  so  that  it  has  the  appearance  of  a 
nucleus.  They  measure  about  one-five-hundredth  of  an  inch  in  length, 
and  possess  a  wonderful  degree  of  persistent  mobility,  which  consists 
in  an  undulation  of  the  tail,  by  which  the  head  is  made  to  progress. 
Besides  the  spermatozoa  there  are  a  number  of  fine  granular  corpuscles, 
the  seminal  granules,  and  the  liquor  seminis,  which  is  of  an  albuminous 
composition. 

The  rectum  in  the  male  is  more  curved  than  in  the  female,  and,  on 
the  whole,  its  dimensions  are  not  so  large.  Its  anatomy  is  fully  described 
on  page  45.      Owing  to  the  intimate  relation  between  the  anterior  wall 
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of  the  lower  portion  of  the  rectum  and  the  triangular  space  at  the  base 
of  the  bladder,  it  is  important  in  this  connection  to  consider  how  much 
can  be  ascertained  by  a  digital  examination  in  the  male. 

When  the  bladder  is  distended,  the  finger  introduced  through  the 
anus  can  make  out  the  contour  of  the  prostate  gland,  above  and  poste- 
rior to  which  is  the  contiguous  under  surface  of  the  trigonum  vesicae, 
with  the  seminal  ducts  and  vesicles  upon  each  side.  The  prostate  is 
four  centimetres,  or  about  an  inch  and  a  half,  from  the  margin  of  the 
anus,  and  therefore  thoroughly  to  explore  the  trigonum  the  bladder 
should  be  previously  fully  distended.  It  is  where  the  rectal  wall  is  in 
relation  to  the  trigonum  that  the  operation  of  tapping  the  bladder  per 
rectum  is  resorted  to  for  retention  of  urine.  If  a  catheter  is  passed 
along  the  urethra  it  can  be  readily  felt  through  the  rectum  while  in 
the  membranous  portion,  and  thus  directed,  if  necessary,  in  its  course 
into  the  bladder.  There  is  a  considerable  amount  of  intervening  tissue 
between  the  membranous  portion  of  the  urethra  and  the  end  of  the 
rectum  in  the  male,  and  between  the  latter  and  the  vagina  in  the 
female,  which  is  called  the  perineal  body. 

Upon  removal  of  the  viscera  from  the  pelvic  cavity  the  branches  of 
the  internal  iliac  artery  and  vein  and  the  sacral  plexus  of  nerves  are 
brought  into  view  (Plate  76,  Fig.  1,  Nos.  13  and  15). 

The  internal  iliac  artery  in  the  adult  is  four  centimetres,  or  about 
an  inch  and  a  half,  in  length,  usually  arising  from  the  common  iliac 
artery  (page  73)  at  the  upper  border  of  the  sacro-iliac  joint,  and,  de- 
scending into  the  pelvis  to  a  short  distance  above  the  greater  sciatic 
notch,  divides  into  anterior  and  posterior  branches.  Its  diameter  in  the 
male  is  eight  millimetres,  or  about  one-third  of  an  inch;  in  the  female 
it  is  generally  a  little  larger,  and  it  always  increases  during  pregnancy. 
The  ureter  passes  across  its  origin,  and  between  it  and  the  pelvic  wall 
are  the  external  and  internal  iliac  veins,  the  lumbo-sacral  and  obturator 
nerves,  and  the  pyriformis  muscle.  In  the  foetus  the  internal  iliac  artery 
is  larger  than  the  external,  and,  as  the  bladder  at  that  period  of  life 
is  more  within  the  false  pelvis  than  within  the  true,  the  artery  does 
not  descend,  but  continues   as   the  hypogastric   artery  to  the   umbilicus 
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(Plate  26,  Vol.  I.,  Fig.  2).  From  the  anterior  branch  of  the  internal 
iliac  arise  the  following  arteries,  either  separately  or  by  a  common 
trunk.  The  superior  vesical  artery  is  the  first,  and  is  the  unobliterated 
portion  of  the  original  hypogastric  artery.  From  it  arise  the  middle 
vesical  artery,  the  little  deferential  artery,  which  accompanies  the  vas 
deferens  and  anastomoses  with  the  spermatic  artery  upon  the  testicle 
(page  149),  and  a  few  twigs  to  the  ureter.  The  obturator  artery  usually 
arises  immediately  below  the  superior  vesical  and  passes  directly  forward 
below  the  obturator  nerve  and  between  the  peritoneum  and  the  pelvic 
fascia  (page  128)  to  the  obturator  canal,  at  the  inner  border  of  which 
it  sends  a  nutrient  branch  to  the  adjacent  bone,  and  an  epigastric  branch 
which  communicates  with  the  deep  epigastric  artery  from  the  external 
iliac.  It  is  this  branch  which  sometimes  is  enlarged  and  replaces  the 
main  trunk  from  the  internal  iliac  artery,  and  it  is  of  importance  on 
account  of  the  relation  which  it  bears  to  the  femoral  opening  (page  99). 
It  also  plays  a  chief  part  in  the  collateral  circulation  after  ligation  of 
the  external  iliac  artery,  becoming  greatly  enlarged  and  conveying  blood 
from  its  communications  directly  to  the  deep  epigastric.  The  obturator 
also  gives  off  a  pubic  branch  which  establishes  with  its  fellow  a  rete 
behind  the  symphysis  pubis.  The  inferior  vesical  artery  and  the  middle 
rectal  or  hemorrhoidal  artery  usually  arise  in  common  below  the  obtu- 
rator. The  former  supplies  the  structures  at  the  base  and  neck  of  the 
bladder,  establishing  a  free  anastomosis,  especially  about  the  prostate 
gland,  with  the  branches  of  the  corresponding  artery  from  the  opposite 
side.  The  latter  supplies  the  contiguous  wall  of  the  rectum  and  commu- 
nicates with  the  other  rectal  arteries.  In  the  female,  the  uterine  artery 
arises  close  to  the  middle  rectal  artery  and  passes  between  the  layers  of 
the  broad  ligament,  forming  upon  each  side  a  looped  arch  with  the 
ovarian  artery  from  the  abdominal  aorta.  The  anterior  division  of  the 
internal  iliac  terminates  in  the  pudic  and  sciatic  arteries,  which  descend 
on  the  pyriformis  muscle  and  the  sacral  plexus  of  nerves  to  the  lower 
part  of  the  greater  sciatic  notch. 

The  pudic  artery  is  smaller  than  the  sciatic,  behind  which  it  generally 
passes  out  through  the  greater  sciatic  notch  and  then  turns  in  through 
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PLATE   72. 


Figure  1. 


View  of  a  female  pelvis  from  behind, 
appendages. 


The  sacrum  is  removed  to  show  the  relations  of  the  uterus  and  its 


1.  The  left  epigastric  artery  and  veins. 

2.  The  bladder  partially  distended  and  drawn  over  the 

pubes. 

3.  The  left  external  iliac  vein. 

4.  The  left  external  iliac  artery. 

5.  The  left  round  ligament  of  the  uterus. 

6.  The  left  anterior  crura]  nerve. 

7.  The  fundus  of  the  uterus. 

8.  The  left  Fallopian  tube  and  ovary,  within  the  layers 

of  the  broad  ligament. 


9.  The  rectum. 

10.  Section  through  the  sacrum. 

11.  The  right  epigastric  artery  and  veins. 

12.  The  right  external  iliac  vein. 

13.  The  right  external  iliac  artery. 

14.  The  right  round  ligament. 

15.  The  right  anterior  crural  nerve. 

16.  The  right  ovary  and  Fallopian  tube. 

17.  Section  through  the  sacrum. 


Figure  2. 


View  of  a  female  pelvis  from  in  front,  to  show  the  relations  of  the  uterus  aud  its  appendages  to  the  external  iliac 
vessels. 


1.  The  inferior  vena  cava. 

2.  The  right  renal  artery. 

3.  The  right  kidney. 

4.  The  right  ureter. 

5.  The  right  external  iliac  artery. 

6.  The  recto-uterine  fold  of  the  peritoneum. 

7.  The  right  external  iliac  vein. 

8.  The  fundus  of  the  uterus. 

9.  The  right  ovary  and  Fallopian  tube. 
10.  The  bladder  partially  distended. 


11.  The 

12.  The 

13.  The 

14.  The 

15.  The 

16.  The 

17.  The 

18.  The 

19.  The 

20.  The 

Figui 

-e  3. 

right  round  ligament. 

abdominal  aorta. 

left  renal  artery. 

left  ureter. 

superior  hemorrhoidal  artery. 

sigmoid  flexure  of  the  colon  held  aside. 

left  external  iliac  artery. 

left  external  iliac  vein. 

left  ovary  and  Fallopian  tube. 

left  round  ligament. 


A ntero -posterior  vertical  section  of  a  female  pelvis,  showing  the  normal  relations  of  the  viscera  in  situ  and  the  re- 
flections of  the  peritoneum.  (This  and  the  four  figures  on  Plate  73  were  taken  in  succession  from  the  same  subject, 
aged  twenty-seven  years.) 


1.  The  common  iliac  vein. 

2.  The  common  iliac  artery. 

3.  The  sigmoid  flexure  of  the  colon. 

4.  The  cut  end  of  the  external  iliac  vein. 

5.  The  cut  end  of  the  external  iliac  artery. 

6.  The  promontory  of  the  sacrum. 

7.  The  fundus  of  the  uterus  covered  with  the  peritoneum. 

8.  The  anterior  and  posterior  branches  of  the  internal 

iliac  artery. 

9.  The  recto-uterine  (Douglas's)  fold  of  the  peritoneum. 

10.  Portion  of  the  broad  ligament  containing  the  right 

ovary  and  tube. 

11.  The  middle  rectal  or  hemorrhoidal  vessels. 


12.  The  lower  portion  of  the  rectum. 

13.  The  coccyx. 

14.  The  anus. 

15.  The  perineal  body. 

16.  The  labia  majora. 

17.  The  epigastric  fold  of  the  peritoneum. 

18.  The  peritoneum  over  the  top  of  the  bladder. 

19.  The  vesico-uterine  fold  of  the  peritoneum. 

20.  The  bladder  distended. 

21.  The  broad  ligament. 

22.  The  pubes. 

23.  The  vesico-vaginal  plexus  of  veins. 

24.  The  clitoris. 
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the  lesser  sciatic  notch,  and  in  company  with  the  pudic  vein  and  nerve 
is  provided  with  a  special  expansion  of  the  obturator  fascia  in  relation 
to  the  obturator  internus  muscle.  Its  terminal  branches  supply  the  peri- 
neum, scrotum,  and  penis,  and  are  particularly  described  with  the  region 
of  the  perineum  (page  167).  In  some  bodies  the  pudic  artery,  instead 
of  passing  out  of  the  pelvis,  passes  straight  by  the  side  of  the  prostate 
gland,  so  that  it  may  give  rise  to  dangerous  bleeding  if  wounded  in 
perineal  lithotomy.  Before  it  leaves  the  pelvis  it  furnishes  muscular 
branches  to  the  neighboring  pyriformis,  coccygeus,  and  internal  obturator 
muscles.  This  artery  is  comparatively  smaller  in  the  female.  The  sciatic 
artery  passes  out  through  the  greater  sciatic  notch  to  the  region  of  the 
buttock  (page  227),  where  it  accompanies  the  great  sciatic  nerve  between 
the  tuberosity  of  the  ischium  and  the  great  trochanter  of  the  femur. 
Within  the  pelvis  it  also  furnishes  muscular  branches  to  the  pyriformis, 
coccygeus,  and  levator  ani  muscles,  and  sends  twigs  to  the  seminal 
vesicles  and  the  rectum. 

The  arteries  from  the  posterior  division  of  the  internal  iliac  are  the 
following.  The  ilio-himbar  resembles  the  aortic  lumbar  branches.  It 
passes  upward  beneath  the  psoas  muscle  and  the  external  iliac  vessels  to 
the  superficial  surface  of  the  iliacus  muscle  (Plate  63,  No.  39),  where 
it  divides  into  an  iliac  and  a  lumbar  branch.  The  lumbar  branch  is 
distributed  to  the  psoas  muscle,  anastomoses  with  the  lower  two  lumbar 
arteries,  and  sends  a  spinal  branch  to  the  cauda  equina  through  the 
lumbo-sacral  foramen.  The  iliac  branch  furnishes  a  nutrient  vessel  to 
the  ilium,  and  establishes  anastomoses  with  the  circumflex  iliac  and  last 
lumbar  arteries. 

The  lateral  sacral  arteries  are  generally  two  on  each  side,  descending 
in  front  of  the  sacral  foramina.  The  upper  artery  passes  through  the 
first  sacral  foramen,  while  the  lower  sends  branches  through  the  second, 
third,  and  fourth  foramina.  Each  branch  distributes  small  twigs  to  the 
pyriformis  muscle  and  sacral  plexus  of  nerves  and  the  neighboring  wall 
of  the  rectum.  They  anastomose  with  the  sacro-media  artery  and  the 
corresponding  lateral  sacral  arteries.  The  gluteal  artery  is  quite  large, 
and   passes   at   once   from   its   origin   through    the   greater   sciatic   notch 
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above  the  pyriformis  muscle,  and  then  divides  into  superficial  and  deep 
sets  of  branches  (Plate  85,  Nos.  23  and  46),  which  are  described  with 
the  gluteal  region  (page  223). 

The  veins  of  the  pelvis  correspond  with  the  arteries,  draining  the 
territories  which  they  supply,  receiving  tributaries  from  the  great  plexuses 
about  the  prostate,  the  neck  of  the  bladder,  and  the  rectum,  already  de- 
scribed (page  129),  and  empty  into  the  internal  iliac  veins. 

The  sacral  plexus  of  nerves  (Plate  63,  No.  22,  and  Plate  76, 
Fig.  1,  No.  22)  consists  of  the  lumbo-sacral  nerve,  the  anterior  divis- 
ions of  the  three  upper  sacral  nerves,  and  part  of  the  fourth.  These 
large  nerve-cords  rest  upon  the  pelvic  surface  of  the  pyriformis  muscle 
behind  the  pelvic  fascia,  which  separates  them  from  the  internal  iliac 
vessels,  as  already  described  (page  126).  They  diminish  in  size  as  they 
issue  from  the  anterior  sacral  foramina,  and  converge  to  the  greater  sacro- 
sciatic  foramen,  whence  they  pass  for  the  most  part  as  a  consolidated 
broad  flat  cord,  the  great  sciatic  nerve  (page  227),  usually  beneath  the 
pyriformis  muscle,  while  the  smaller  and  more  plexiform  portion  is  con- 
tinued as  the  pudic  nerve  (page  167).  From  the  plexus  are  derived  mus- 
cular branches,  which  supply  the  pyriformis,  obturator  internus,  gemelli, 
quadratus  femoris,  and  glutei  muscles;  and  cutaneous  branches,  the  small 
sciatic  and  perforating  cutaneous  nerves.  Of  the  muscular  branches  the 
most  conspicuous  are  the  superior  and  inferior  gluteal  nerves.  The 
superior  gluteal  nerve  consists  of  filaments  from  the  lumbo-sacral  cord 
and  the  first  sacral  nerve,  and,  passing  beneath  the  pyriformis  muscle, 
accompanies  the  gluteal  vessels,  dividing  into  upper  and  lower  branches 
to  supply  the  gluteus  medius  and  gluteus  minimus  muscles.  The  inferior 
or  recurrent  gluteal  nerve  is  derived  from  the  lumbo-sacral  cord  and  the 
first  and  second  sacral  nerves,  and  supplies  the  gluteus  maximus  muscle. 
The  small  sciatic  nerve  is  derived  chiefly  from  the  second  and  third 
sacral  nerves.  It  supplies  the  skin  over  the  buttock  (page  221),  the 
perineum  (page  163),  and  the  scrotum,  as  well  as  the  back  of  the  thigh 
and  leg  (Plate  89).  The  perforating  cutaneous  nerve  is  a  small  branch 
from  the  fourth  sacral  nerve  which  supplies  the  skin  over  the  gluteal 
fold  of  the  buttock. 
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The  pelvic  sympathetic  nerves  are  similar  in  their  arrangement 
to  those  of  the  abdomen,  with  which  they  are  directly  associated  (page 
77).  They  consist  of  a  chain  of  four  or  five  ganglia  extending  along 
each  side  of  the  sacrum  internally  to  the  anterior  sacral  foramina,  termi- 
nating and  uniting  in  front  of  the  coccyx  in  the  ganglion  impar.  The 
ganglia  are  brought  into  relation  with  the  sacral  nerves  by  external 
branches,  while  internal  branches  pass  to  the  pelvic  plexuses  upon  each 
side  of  the  rectum.  From  the  latter  numerous  delicate  filaments  accom- 
pany the  arteries  supplying  the  viscera  and  form  secondary  plexuses 
known  respectively  as  the  inferior  rectal  plexus,  the  vesical  plexus,  the 
prostatic  plexus,  the  vaginal  plexus,  and  the  uterine  plexus. 

The  pelvic  lymphatic  vessels  are  very  numerous  and  large,  and 
for  the  most  part  accompany  the  tributaries  to  the  internal  iliac  vein. 
They  derive  their  lymph  from  various  sources,  as  follows.  The  obturator 
lymphatics  pass  to  a  little  gland  below  the  obturator  vessels;  the  pudic 
lymphatics  (from  the  perineum),  the  gluteal  lymphatics,  and  the  sciatic 
lymphatics  are  associated  with  glands  situated  on  the  side  of  the  pelvis, 
between  the  external  and  internal  iliac  vessels.  Of  the  latter  there  is 
usually  a  single  gland  on  the  gluteal  lymphatics  which  is  prominent 
below  the  pyriformis  muscle.  The  efferent  vessels  from  these  glands 
join  with  the  vessels  from  the  bladder  and  prostate  in  the  male,  or 
from  the  bladder,  vagina,  and  uterus  in  the  female,  and  unite  in  the 
hypogastric  lymphatic  glands,  in  relation  to  the  internal  iliac  veins,  with 
the  efferent  vessels  from  the  external  iliac  lymphatic  glands.  The  latter 
are  generally  three  in  number,  and  receive  the  lymph  from  the  femoral 
and  inguinal  lymphatics,  as  well  as  from  the  epigastric  and  circumflex 
iliac  lymphatics  from  the  wall  of  the  abdomen.  Besides  these  there  is 
a  fine  mesh  of  lymphatic  vessels,  constituting  the  sacral  lymphatic  plexus, 
upon  the  hollow  of  the  sacrum,  which  receive  the  lymph  from  the  back 
wall  of  the  rectum  and  are  associated  with  little  glands  near  the  ante- 
rior foramina.  The  efferent  vessels  from  this  plexus  unite  partly  with 
the  internal  iliac  lymphatics  and  partly  with  the  common  iliac  lym- 
phatics, and  thence  they  all  pass  to  the  lumbar  lymphatic  glands  on 
the  back  wall  of  the  abdomen. 
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THE  KEGION  OF  THE  PEKIMTJM. 

The  perineum  is  the  lozenge-shaped  space  included  by  the  outlet 
of  the  pelvis.  Its  framework  consists  of  the  pubic  arch  and  the  sub- 
pubic ligament  in  front,  the  rami  of  the  pubes  and  ischia  and  the 
tuberosities  of  the  ischia  at  the  sides,  and  the  great  sacro-sciatic  liga- 
ments, the  margins  of  the  two  great  gluteal  muscles,  and  the  tip  of  the 
coccyx,  behind.  These  can  usually  be  felt  and  determined  through  the 
skin,  and  should  always  be  carefully  examined  before  approaching  the 
study  of  the  deeper  parts,  as  they  are  important   landmarks. 

The  skin  in  this  region  is  dark-colored,  comparatively  thin,  and  in 
front  of  the  anus  is  marked  by  a  raphe  which  continues  along  the 
middle  line  of  the  scrotum  and  the  under  surface  of  the  penis  in  the 
male,  while  in  the  female  it  extends  only  from  the  anus  to  the  posterior 
commissure  of  the  vulva.  The  average  measurement  of  the  perineal 
space  is  eighty-seven  millimetres,  or  about  three  and  a  half  inches, 
transversely  between  the  ischial  tuberosities,  and  one  hundred  millimetres, 
or  about  four  inches,  from  the  tip  of  the  coccyx  to  the  pubic  arch ; 
but  it  should  be  remembered  that  the  dimensions  of  the  perineum  vary 
in  different  subjects,  and  that  the  antero-posterior  measurement  is  always 
greater  in  the  natural  state  than  in  the  outlet  of  the  dried  skeleton, 
owing  to  the  curving  of  the  surface-tissues. 

The  perineal  space  may  be  considered  as  consisting  of  two  sub- 
regions,  separated  from  each  other  by  an  imaginary  curved  line  drawn 
from  one  ischial  tuberosity  to  the  other  in  front  of  the  anus,  which  is 
in  the  middle  line  between  the  tuberosities,  two  and  a  half  centimetres, 
or  about  an  inch,  from  the  coccyx.  The  anterior  portion  of  the  space 
is  the  genito-urinary  region,  and  the  posterior  is  the  anal  or  ischio-rectal 
region.  The  perineum  is  separated  from  the  pelvic  cavity  by  the  leva- 
tores  ani  muscles  and  the  recto- vesical  fascia:  the  modifications  of  the 
arrangement  of  the  latter  peculiar  to  this  region  in  the  two  sexes  have 
already  been  referred  to   (page  127). 

The  male  perineum  (Plate  76,  Fig.  3,  Plates  77  and  78).— In  the 
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male,  upon  the  surface  in  the  middle  line  between  the  anus  and  the 
scrotum,  is  the  central  point  of  the  perineum,  which  overlies  the  central 
tendinous  intersection  of  the  subjacent  muscles  (page  163).  In  front  of 
this  point  can  be  noticed  a  gentle  elevation  corresponding  to  the  bulb 
of  the  spongy  portion  of  the  urethra.  The  raphe"  is  usually  selected  as 
a  safe  line  for  incision  in  this  region  because  of  its  general  freedom 
from  blood-vessels,  but  it  is  easily  displaced  and  cannot  always  be  relied 
upon  as  indicating  the  middle  line.  Over  the  ischio-rectal  portion  of 
the  perineal  space  the  skin  is  corrugated  about  the  anus,  and  is  very 
delicate  where  it  blends  with  the  mucous  lining  of  the  bowel,  its  epi- 
dermis being  prolonged  inward  nine  millimetres,  or  about  one-third  of 
an  inch.  It  is  of  a  brownish  hue,  and  is  provided  with  hairs  which  are 
directed  forward  and  inward  toward  the  scrotum  and  converge  behind 
the  anus  toward  the  coccyx. 

The  anus,  or  rectal  orifice,  is  an  irregular  puckered  opening  two  cen- 
timetres, or  about  three-fourths  of  an  inch,  in  length,  during  life,  when 
not  distended.  The  wrinkling  of  its  margin  is  caused  by  the  contrac- 
tion of  a  thin  layer  of  involuntary  muscle-fibres  in  the  subcutaneous 
tissue,  called  the  corrugator  cutis  ani  muscle.  Close  to  the  verge  of  the 
anus  there  are  clusters  of  papillae,  and  many  minute  glands  which 
secrete  an  oily  substance.  On  the  border-line  between  the  skin  and 
the  mucous  membrane  the  anal  veins  often  present  varicosities,  which, 
when  large,  constitute  external  piles.  This  border-line  also  presents  a 
fine  white  streak,  which  indicates  the  interval  between  the  external 
and  internal  sphincter  ani  muscles  (Hilton).  The  anal  branch  of  the 
pudic  nerve  supplies  the  skin  of  the  verge  of  the  anus;  and  the  great 
pain  often  experienced  in  a  fissure  of  the  anus  is  due  to  the  exposure 
of  one  of  the  filaments  of  this  nerve  in  the  torn  tissue. 

When  the  skin  is  carefully  removed  from  over  the  entire  perineal 
space  (Plate  76,  Fig.  3),  the  subcutaneous  tissue  will  be  found  to  present 
different  characters  which  adapt  it  to  the  requirements  of  the  several 
localities.  Over  the  root  of  the  penis  and  the  scrotum  the  superficial 
layer  is  destitute  of  fat  and  consists  of  elastic  connective  tissue,  but 
toward  the  deeper  parts  it  contains  fat  in  its  meshes,  which  increases  in 
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quantity  posteriorly  and  on  either  side  of  the  rectum  completely  fills 
the  two  pyramidal  hollows  known  as  the  ischio-rectal  fossae.  These 
fossae  become  more  or  less  conspicuous  in  emaciation.  They  are  from 
five  to  seven  and  a  half  centimetres,  or  from  two  to  three  inches,  in 
depth,  and  the  fatty  cushions  which  they  contain  afford  an  elastic  sup- 
port to  the  lower  end  of  the  bowel  during  the  passage  of  the  faeces. 
They  are  frequently  the  seat  of  furuncles,  abscesses,  or  fistulas,  owing  to 
the  fatty  tissue  being  poorly  nourished  and  prone  to  inflammation  from 
exposure.  An  ischio-rectal  abscess  is  limited  by  the  walls  of  the  fossa 
in  which  it  occurs, — the  obturator  internus  muscle  covered  by  its  ex- 
pansion from  the  pelvic  fascia  (page  127)  being  on  the  outer  side, 
the  levator  ani  muscle  covered  by  the  anal  fascia  on  the  inner  side,  in 
front  the  transversus  perinei  muscle  and  the  posterior  margin  of  the 
triangular  ligament,  and  behind  the  gluteus  maximus  and  coccygeus 
muscles  with  the  greater  sacro-sciatic  ligament.  An  abscess  in  this 
locality,  therefore,  tending  to  discharge  in  the  direction  of  least  resist- 
ance, will  break  either  through  the  surface-skin  or  through  the  wall  of 
the  rectum.  The  lower  part  of  the  rectum  situated  between  the  two 
fossae  is  supported  by  the  levatores  ani  and  external  sphincter  muscles 
and  the  recto-vesical  fascia.  The  depth  of  the  perineum  varies  consider- 
ably in  different  bodies,  depending  chiefly  upon  the  amount  of  the  fat, 
being  generally  about  three  inches  in  relation  to  the  lateral  wall  of  the 
rectum.  It  should  be  noted  in  this  connection  that,  owing  to  the  attach- 
ment of  the  levator  ani  muscle  (page  167)  and  of  the  anal  fascia  to  the 
bowel,  the  opening  into  the  latter  in  an  ordinary  case  of  fistula  is 
nearly  always  within  thirteen  millimetres,  or  half  an  inch,  of  the  anus. 

The  fat  in  the  ischio-rectal  region  is  continuous  with  that  of  the 
superficial  fascia  of  the  buttocks  and  thighs.  Over  the  ischial  tuberosi- 
ties there  are  tough  fibrous  septa,  extending  from  the  skin  to  the  bone 
and  interspersed  among  the  coarse  fat,  which  thus  forms  a  natural  pad- 
ding. This  is  occasionally  reinforced  by  the  development  of  irregular 
bursas. 

The  external  sphincter  ani  muscle  (Plate  76,  Fig.  3,  No.  5)  is  very 
closely  associated  with  the  skin,  from  which  it  is  difficult  to  separate  it 
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except  in  the  most  recent  state.  It  is  elliptical,  consisting  of  two  layers 
of  curved  fibres  which  arise  from  the  ano-coccygeal  ligament  and  the 
tip  of  the  coccyx,  and,  surrounding  the  anus,  are  attached  mainly  by  a 
pointed  slip  at  the  central  tendon  of  the  perineum.  There  are  numerous 
fibres  from  the  superficial  layer  which  intermingle  with  the  several  adja- 
cent muscles  and  decussate  with  one  another  in  front  of  and  behind 
the  anus.  The  deep  layer  is  in  relation  with  the  internal  sphincter  ani 
muscle,  which  is  the  ring  of  involuntary  circular  and  muscular  fibres 
surrounding  the  lower  portion  of  the  rectum  (page  46),  six  millimetres, 
or  about  a  quarter  of  an  inch,  from  the  margin  of  the  anus. 

The  external  sphincter  is  a  voluntary  muscle  supplied  by  the  fourth 
sacral  nerve  (Plate  77,  Fig.  1,  No.  34),  and  by  its  tonic  action  it  keeps 
the  anus  closed.  In  the  operation  of  fistula  in  ano  the  external  sphincter 
is  divided,  in  order  to  keep  the  parts  at  rest  during  the  healing  process, 
and  the  incision  should  be  made  parallel  to  the  course  of  the  inferior 
rectal  vessels.  These  vessels  arise  from  the  pudic,  and  cross  obliquely 
with  the  anal  nerves  through  the  ischio-rectal  fossa  to  the  lower  wall  of 
the  rectum  and  the  skin  about  the  anus.  Occasionally  they  are  of  large 
size,  and  if  wounded  may  give  rise  to  troublesome  bleeding.  When  the 
fat  is  removed  from  the  fossa  upon  either  side,  the  pudic  vessels  and  nerve 
will  be  exposed  embedded  in  the  fascia  over  the  obturator  internus  muscle 
three  centimetres,  or  about  an  inch  and  a  quarter,  above  the  lower 
border  of  the  ischial  tuberosity  (Plate  76,  Fig.  1,  No.  30).  The  pudic 
vessels  and  nerve  approach  nearer  the  surface  as  they  pass  forward  in 
relation  to  the  pubic  arch.  The  pudic  artery  arises  from  the  anterior 
branch  of  the  internal  iliac  artery,  and  is  particularly  described  with  the 
dissection  of  the  pelvis  (page  153). 

The  superficial  fascia  over  the  urethral  region  is  very  thin 
and  free  from  fat  toward  the  scrotum,  as  already  stated  (page  141).  It  is 
continuous  laterally  over  the  rami  of  the  ischia  with  the  superficial 
fascia  of  the  thighs,  but  in  the  middle  line  is  adherent  both  to  the  skin 
along  the  raphe  and  to  the  deep  fascia,  so  that  it  offers  a  barrier  to 
the  ready  passage  of  infiltration  from  side  to  side.  The  superficial  branch 
of  the  perineal  nerve  passes  between  the  superficial  and  deep  fasciae  to 
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PLATE    73. 

Figure  1. 

Vertical  median  section  of  female  pelvis,  showing  the  relations  of  the  bladder,  vagina,  and  rectum  (all  partially 

distended). 

1.  The  common  iliac  artery. 

14.  The  lower  portion  of  the  rectum. 

2.  The  termination  of  the  colon. 

15.  The  coccyx. 

3.  The  cut  end  of  the  external  iliac  vein. 

16.  The  anus. 

4.  The  cut  end  of  the  external  iliac  artery. 

17.  The  epigastric  fold  of  the  peritoneum. 

5.  The  commencement  of  the  rectum. 

18.  The  position  of  the  left  Fallopian  tube. 

6.  The  promontory  of  the  sacrum. 

19.  The  position  of  the  left  ovary. 

7.  The  fundus  of  the  uterus  covered  with  the  peritoneum. 

20.  The  peritoneum  over  the  bladder. 

8.  The  cut  end  of  the  internal  iliac  artery. 

21.  The  bladder. 

9.  The  recto-uterine  (Douglas's)  fold  of  the  peritoneum. 

22.  Section  of  the  pubes  at  the  symphysis. 

10.  The  right  ovary,  seen  on  the  under  surface  of  the  broad 

23.  The  neck  of  the  bladder. 

ligament,  which  is  drawn  outward  and  reflected. 

24.  The  urethra. 

11.  The  muscular  coat  of  the  rectum. 

25.  The  clitoris. 

12.  The  middle  rectal,  or  hsemorrhoidal,  artery. 

26.  The  labium  majus. 

13.  The  broad  ligament. 

27.  The  perineal  body. 

Figure  2. 

Vertical  section  of  female  pelvis.    The  rectum  and  vagina  opened,  the  bladder  and  urethra  distended.    The  position 

of  the  os  uteri  is  shown  in  its  proper  relations. 

1.  The  common  iliac  artery. 

12.  The  coccyx. 

2.  The  termination  of  the  colon. 

13.  The  anus. 

3.  The  cut  end  of  the  external  iliac  vein. 

14.  The  epigastric  peritoneal  fold. 

4.  The  cut  end  of  the  external  iJiac  artery. 

15.  The  left  Fallopian  tube  and  fimbriated  extremity. 

5.  The  promontory  of  the  sacrum. 

16.  The  left  ovary. 

6.  The  cut  end  of  the  internal  iliac  artery. 

17.  The  bladder  (distended). 

7.  The  neck  of  the  uterus  covered  with  the  peritoneum. 

18.  The  os  uteri  (externum). 

8.  The  recto-uterine  (Douglas's)  fold  of  the  peritoneum. 

19.  Section  of  the  pubes  at  the  symphysis. 

9.  The  middle  rectal,  or  hemorrhoidal,  vessels. 

20.  The  urethra  (distended). 

10.  The  vagina  (opened). 

21.  The  sub-pubic  plexus  of  veins. 

11.  The  rectum  (opened). 

22.  The  clitoris. 

Figui 

e   3. 

Vertical  section  of  female  pelvis  (same  as  Figure 

2),  with  section  of  the  uterus,  showing  its  cavity. 

1.  The  common  iliac  vein. 

15.  The  anus. 

2.  The  common  iliac  artery. 

16.  The  perineal  body. 

3.  The  sigmoid  termination  of  the  colon. 

17.  The  vaginal  opening. 

4.  The  cut  end  of  the  external  iliac  vein. 

18.  The  epigastric  fold  of  the  peritoneum. 

5.  The  cut  end  of  the  external  iliac  artery. 

19.  The  peritoneum  over  the  bladder. 

6.  The  promontory  of  the  sacrum. 

20.  The  left  ovary. 

7.  The  cavity  of  the  uterus. 

21.  The  bladder. 

8.  The  recto-uterine  (Douglas's)  fold  of  the  peritoneum. 

22.  Section  of  the  pubes  at  the  symphysis. 

9.  The  muscular  coat  of  the  rectum. 

23.  The  urethra. 

10.  The  middle  rectal,  or  hemorrhoidal,  vessels. 

24.  The  sub-pubic  venous  plexus. 

11.  The  rectum  (opened). 

25.  The  clitoris. 

12.  The  vagina  (opened). 

26.  The  labium  majus. 

13.  The  lower  valve-like  fold  in  the  rectum. 

27.  Fat  and  muscular  tissue  between  the  vagina  and  the 

14.  The  coccyx. 

urethra. 

Figu 

-e  4. 

Vertical  section  of  female  pelvis  (same  as  I 

igure  3),  with  bladder  and  urethra  opened. 

1.  The  common  iliac  artery. 

12.  The  anus. 

2.  The  common  iliac  vein. 

13.  The  perineal  body. 

3.  The  sigmoid  termination  of  the  colon. 

14.  The  vaginal  opening. 

4.  The  cut  end  of  the  external  iliac  artery. 

15.  The  deep  epigastric  artery. 

5.  The  promontory  of  the  sacrum. 

16.  The  position  of  the  obliterated  hypogastric  artery. 

6.  The  cavity  of  the  uterus. 

17.  The  bladder  (opened),  showing  its  mucous  lining. 

7.  The  recto-uterine  (Douglas's)  fold  of  the  peritoneum. 

18.  Section  of  the  pubes  at  the  symphysis. 

8.  The  muscular  coat  of  the  rectum. 

19.  The  mucous  lining  of  the  urethra. 

9.  The  middle  rectal  vessels. 

20.  The  vagina  (opened). 

10.  The  rectum  (opened). 

21.  The  clitoris. 

11.  The  coccyx. 

22.  The  labium  majus. 
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supply  the  skin  of  the  perineum  and  the  scrotum.  This  nerve  commu- 
nicates in  front  with  the  inferior  pudendal  nerve,  which  is  a  branch  of 
the  lesser  sciatic  nerve.  It  appears  above  the  tuberosity  of  the  ischium, 
passing  over  the  fascia  covering  the  corresponding  ramus  of  the  ischium 
(Plate  77,  Fig.  1,  No.  22). 

The  deep  fascia  over  the  urethral  region  (or  Colks's  fascia) 
(Plate  70,  Fig.  3,  No.  2)  is  a  thin  strong  membrane  attached  on  each 
side  to  the  rami  of  the  ischia  and  pubes.  Anteriorly  it  is  continuous 
with  the  deep  fascia  of  the  penis,  and  in  the  middle  line  it  is  connected 
with  both  the  overlying  superficial  fascia  and  with  the  median  septum 
of  the  underlying  accelerator  urinae  muscle,  while  posteriorly  it  is  re- 
flected around  the  anal  border  of  the  two  transversns  perinei  muscles, 
and,  turning  upward  and  forward  beneath  these  muscles,  becomes  the 
anterior  layer  of  the  triangular  ligament  (Plate  77,  Fig.  1,  No.  9). 
The  reflected  border  of  the  deep  fascia  is  strengthened  at  the  central 
point  of  the  perineum  by  the  blending  of  the  attachments  of  the  ex- 
ternal sphincter  ani,  the  two  transverse  perineal,  and  the  accelerator 
urinas  muscles.  Inflation  by  means  of  a  blow-pipe  will  demonstrate  the 
distinct  separation  of  the  urethral  and  ischio-rectal  regions  by  the  reflec- 
tion of  the  deep  fascia  around  the  transversus  perinei  muscles,  and  this, 
together  with  the  lateral  connections  to  the  rami  of  the  ischia  and 
pubes,  explains  the  course  of  extravasated  urine  after  rupture  of  the 
spongy  portion  of  the  urethra,  when  it  passes  into  the  cellular  tissue  of 
the  scrotum,  penis,  and  groins,  but  not  into  the  ischio-rectal  fossae  or 
upon  the  thighs.  It  should  be  remembered,  as  already  stated  (page  6), 
that  the  deep  fascia  of  the  urethral  region,  the  dartos  tissue  of  the 
scrotum,  and  the  deep  layer  of  the  superficial  fascia  of  the  abdominal 
wall  are  in  reality  merely  different  parts  of  the  same  structure. 

When  the  deep  fascia  is  reflected  as  shown  in  Plate  77,  Fig.  1,  the 
muscles  which  cover  the  bulb  of  the  urethra  and  the  crura  of  the  penis 
are  exposed,  forming  upon  each  side  an  intermuscular  triangle  in  which 
appear  the  superficial  perineal  vessels  and  nerves.  Upon  each  side  the 
erector  penis  or  ischio-cavernosus  muscle  arises  from  the  lower  and  inner 
border   of   the    tuber    cavernosum   on    the   ischio-pubic    ramus   and    the 
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front  of  the  tuberosity  of  the  ischium,  and  passes  forward  to  be  inserted 
into  the  capsule  of  the  corresponding  corpus  cavernosum  penis.  These 
muscles  are  supplied  by  the  deep  perineal  nerves,  and  they  serve  to 
dej>ress  and  compress  the  crura  of  the  penis.  The  accelerator  urince  or 
bulbo-cavernosus  muscle  consists  of  two  symmetrically  arranged  portions 
united  by  a  median  raphe*  presenting  a  bipenniform  appearance  (Plate 
77,  Fig.  1,  No.  6).  It  is  attached  posteriorly  to  the  central  tendon  of  the 
perineum,  blending  with  the  outer  fibres  of  the  external  sphincter,  and 
embraces  the  bulbous  portion  of  the  corpus  spongiosum  of  the  urethra, 
the  fibres  diverging  and  leaving  in  front  a  V-shaped  space.  The  inser- 
tion of  this  muscle  is  as  follows.  The  posterior  fibres  are  attached  to 
the  triangular  ligament  on  each  side  of  the  bulb,  the  middle  fibres  sur- 
round the  bulb  and  adjacent  part  of  the  corpus  spongiosum  and  blend 
with  one  another  in  a  tendinous  lamella,  and  the  anterior  fibres  are 
inserted  into  the  under  and  outer  side  of  the  corpora  cavernosa,  cover- 
ing by  their  expansion  the  dorsal  vessels  of  the  penis.  Very  often  the 
anterior  portion  of  the  fibres  appears  to  be  separated  and  inserted  into 
the  fascia  over  the  dorsum  of  the  penis  below  the  pubic  arch,  and  thus 
constitutes  the  compressor  vena,  dorsalis  penis  muscle.  The  accelerator 
urinse  is  supplied  by  the  deep  perineal  nerve,  and  the  action  of  the 
entire  muscle  is  that  of  a  powerful  compressor  of  the  bulb  in  expelling 
the  last  drops  of  urine  after  micturition.  It  also  serves  to  assist  the 
erectores  penis  muscles  in  the  erection  of  the  organ.  The  transversus 
perinei  muscles  consist  of  muscular  fascicles  of  variable  development  in 
different  bodies,  not  uncommonly  being  wholly  absent.  They  arise  from 
the  inner  sides  of  the  tubera  ischii,  and  pass  forward  to  join  with  one 
another  and  with  the  other  muscles  in  the  central  tendon.  Occasion- 
ally there  is  a  small  accessory  muscular  slip,  called  the  deep  transversus 
perinei  or  ischio-bulbosus  muscle,  which  has  a  distinct  origin  beneath  the 
superficial  muscle  and  passes  behind  the  bulb  to  the  central  tendon. 

The  above  muscles  are  all  furnished  with  branches  of  the  superficial 
perineal  artery  (Plate  76,  Fig.  1,  No.  24),  which  leaves  the  pudic 
artery  at  the  inner  side  of  the  ischial  tuberosity,  and,  after  piercing 
the  deep  fascia  as  it  is  reflected  around  the  transverse  perineal  muscle, 
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passes  along  the  border  of  the  erector  penis  muscle.  In  relation  to  the 
transverse  muscle,  a  branch  called  the  transverse  perineal  artery  passes 
usually  superficially  upon  that  muscle  to  anastomose  with  its  fellow  from 
the  opposite  side.  Both  the  transverse  muscle  and  the  transverse  artery 
are  divided  in  the  incision  for  lateral  lithotomy,  and  the  presence  of 
this  artery  should  not  be  overlooked,  as  it  is  sometimes  enlarged,  taking 
the  place  of  the  deeper  bulbar  artery  (page  167). 

The  perineal  nerves,  superficial  and  deep,  are  derived  from  the  pudic 
nerve  (page  161),  and,  following  the  course  of  the  corresponding  arte- 
ries, supply  the  skin  of  the  perineum  and  scrotum  and  each  of  the 
muscles  as  above  described.  When  the  muscles  are  removed  from  the 
urethral  region,  the  corpora  cavernosa,  with  their  whitish  fibrous  coats, 
are  seen  upon  each  side  (Plate  77,  Fig.  2),  and  the  bulb  of  the  corpus 
spongiosum  in  the  middle,  with  the  perineal  surface  of  the  triangular 
ligament  appearing  between  them. 

The  triangular  ligament  of  the  perineal  region,  although  undoubtedly 
important,  has  been  so  emphasized  and  exaggerated  by  laborious  descrip- 
tions that  the  student  who  attempts  to  verify  these  upon  the  dissecting- 
table  generally  becomes  bewildered  and  is  forced  to  accept  a  great  deal 
on  faith.  Diagrams  are  at  best  but  the  expression  of  ideas,  and  their 
very  distinctness  is  misleading  in  producing  the  impression  that  all 
the  structures  pertaining  to  this  especial  locality  are  bounded  by  fixed 
lines.  Within  the  last  few  years,  preparatory  to  this  part  of  his  work, 
the  author  has  carefully  made  dissections  of  the  perineum  upon  some 
twenty  different  bodies,  all  in  as  recent  a  state  as  could  be  obtained, 
and  the  facts  which  he  has  thus  been  able  to  demonstrate  to  his  own 
satisfaction  are  the  basis  of  this  description  of  the  anatomy  of  this 
region. 

It  is  hoped  that  from  what  has  already  been  stated  it  will  be  under- 
stood that  the  deep  fascia  over  the  urethral  portion  of  the  perineum  is 
continuous  behind  the  transverse  perineal  muscles  with  the  triangular 
ligament.  This  membrane  consists  of  a  sheet  of  white  fibrous  tissue 
extending  transversely  between  the  rami  of  the  ischia  and  pubes,  and 
practically  separating   the  anterior  portion  of  the  pelvic  cavity  from  the 
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urethral  region.  It  blends  anteriorly  with  the  sub-pubic  ligament,  and 
is  in  close  contact  with  the  subjacent  portion  of  the  obturator  fascia, 
which  forms  the  sub-pubic  fascia  and  is  usually  described  as  the  pos- 
terior layer  of  the  triangular  ligament  (Plate  75,  Fig.  1,  No.  8).  This 
posterior  layer  should  be  regarded  as  merely  an  expansion  of  the  general 
pelvic  fascia  (page  127),  and  it  certainly  is  less  developed  than  the 
strong  extra-pelvic  fascia  constituting  the  triangular  ligament  proper. 
The  latter  is  pierced  at  the  apex  beneath  the  pubic  arch  by  the  dorsal 
vessels  and  nerves  of  the  penis  (page  142),  and  by  the  urethra  two  and 
a  half  centimetres,  or  about  an  inch,  beneath  the  pubes  in  the  middle 
line.  The  sheath  of  the  urethra  as  it  j)asses  through  the  ligament 
receives  a  reinforcement  from  the  membrane,  which  probably  serves 
as  a  factor  in  producing  the  obstacle  which  a  catheter  or  sound  meets 
with  at  this  part  of  the  urethral  passage,  to  overcome  which  it  is  only 
necessary  in  many  cases  simply  to  draw  the  penis  forward  upon  the 
instrument.  It  should  be  noted  that  in  rupture  of  the  urethra  ante- 
rior to  the  triangular  ligament  it  is  this  membrane  which  prevents  the 
urine  from  escaping  into  the  pelvis.  When,  however,  urine  does  escape 
through  a  rupture  of  the  membranous  portion  of  the  urethra  posterior 
to  the  ligament,  or  an  abscess  occurs  in  this  situation,  no  time  should 
be  lost  in  making  a  section  of  the  perineum  for  its  evacuation,  for 
there  is  little  hinderance  naturally  offered  by  the  subjacent  tissues  to 
its  infiltration  into  the  pelvic  cavity.  After  the  triangular  ligament 
has  been  dissected  away  (Plate  77,  Fig.  2,  and  Plate  78,  Fig.  1)  the 
following  parts  can  be  seen.  The  membranous  portion  of  the  urethra  is 
indicated  by  the  constriction  at  the  back  of  the  bulb.  On  either  side 
of  it  are  the  sub-urethral  (or  Cowper's)  glands  (Plate  78,  Fig.  1,  No.  6), 
which  have  already  been  described  (page  137).  The  constrictor  urethra? 
muscle  is  a  variably-developed  layer  of  muscle-fibres  which  arises  laterally 
along  the  rami  of  the  pubes  and  is  inserted  into  a  median  tendinous 
raphe  on  the  wall  of  the  urethra,  extending  from  the  bulb  to  the  pros- 
tate gland,  surrounding,  therefore,  the  membranous  portion  of  the  urethra. 
Fasciculi  of  this  muscle  are  sometimes  separated  artificially,  and  have 
been   differently  designated,  the   transverse   fibres   being   called   the  com- 
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pressor  urethrce  muscle  (of  Guthrie),  and  the  oblique  fibres  the  levatores 
urethrce  muscles  (of  Wilson).  The  deep  transverse  perineal  muscles 
sometimes  found  (page  164)  are  also  specializations  of  the  same  layer 
of  muscular  tissue.  The  branches  of  the  pudic  artery  (page  153)  which 
are  seen  in  this  dissection  are  the  artery  of  the  bulb  of  the  urethra, 
the  artery  of  the  corpus  cavernosum,  and  the  dorsal  artery  of  the  penis. 
They  are  all  between  the  proper  triangular  ligament  and  its  deeper 
layer,  or  the  sub-pubic  fascia. 

The  bulbar  artery  is  the  largest,  and  passes  through  the  substance  of 
the  constrictor  urethrse  muscle  to  the  bulb,  sending  off  branches  in  its 
course  to  Cowper's  gland.  The  artery  should  be  avoided,  if  possible,  in 
the  lateral  lithotomy  operation,  and  when  it  pursues  its  normal  course, 
four  centimetres,  or  about  one  and  a  half  inches,  above  the  anus,  it  is 
out  of  the  way  if  the  incision  is  not  extended  too  high  in  the  peri- 
neum ;  but  occasionally  it  is  more  superficial,  or  the  transverse  perineal 
artery  takes  its  place,  as  already  mentioned  (page  165),  and  it  would  then 
necessarily  be  cut  in  the  operation.  In  such  cases,  however,  it  is  not 
difficult  to  secure  the  main  trunk  with  a  ligature,  since  it  is  more  super- 
ficial, as  was  found  in  a  hospital  patient  operated  on  by  the  author 
several  years  ago.  The  artery  of  the  corpus  cavernosum  ascends  near 
the  pubic  arch,  enters  the  corresponding  crus  of  the  penis,  and  continues 
by  the  side  of  the  septum  pectiniforme  (page  141).  The  dorsal  artery 
of  the  penis  passes  forward  beneath  the  crus,  pierces  the  tissues  about 
the  suspensory  ligament,  and  continues  along  the  dorsum  of  the  penis 
(page  141).  The  veins  accompanying  the  branches  of  the  pudic  artery 
terminate  in  the  pudic  vein,  except  the  dorsal  vein  of  the  penis,  which 
communicates  with  the  prostatic  plexus  of  veins  (page  128).  The  pudic 
nerve  originates  from  the  lower  part  of  the  sacral  plexus,  and  its  branches 
follow  the  distribution  of  the  pudic  artery,  and  are  severally  described 
with  the  different  structures. 

The  levator  ani  muscle  (Plate  77,  Fig.  2,  No.  9)  arises  on  either  side 
from  the  posterior  surface  of  the  pubic  bone  below  the  symphysis,  from 
the  curved  white  line  indicating  the  separation  of  the  obturator  and 
recto-vesical  layers  of  the  pelvic  fascia  (page  126),  and  from  the  inner 
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surface  of  the  spine  of  the  ischium.  The  fibres  of  this  muscle  descend, 
converging  inward  toward  the  middle  line,  and,  uniting  with  the  fibres 
of  the  opposite  levator  muscle,  form  a  sling-like  support  for  the  lower 
part  of  the  rectum.  They  are  inserted  anteriorly  around  the  base  of  the 
prostate  gland,  medially  into  the  wall  of  the  rectum  between  the  internal 
and  external  sphincter  ani  muscles,  and  posteriorly,  by  far  the  largest  por- 
tion, into  the  ano-coccygeal  ligament  and  the  side  of  the  coccyx.  There 
is  a  segmentation  of  this  muscle  which  passes  from  the  spine  of  the 
ischium  to  the  lower  part  of  the  sacrum  and  the  coccyx  beneath  the 
lesser  sciatic  ligament,  and  is  called  the  coccygeus  muscle.  The  anterior 
fibres  of  the  levator  ani,  from  their  relation  to  the  prostate,  are  sometimes 
specialized  as  the  levator  prostatce  muscle.  In  the  female  the  portion  of 
the  levator  ani  muscle  corresponding  to  the  levator  prostata?  is  attached 
to  the  sides  of  the  vagina.  Both  the  levator  and  coccygeus  muscles  are 
supplied  by  the  third  and  fourth  sacral  nerves.  Upon  removal  of  the 
above  muscles,  a  view  is  obtained  of  the  relations  of  the  prostate  gland 
and  seminal  vesicles  at  the  base  of  the  bladder  (Plate  78,  Fig.  2),  and 
if  the  rectum  is  separated  from  the  recto-vesical  fold  of  the  pelvic  fascia, 
and  drawn  downward  and  outward,  the  relative  position  of  the  perito- 
neum can  be  appreciated  (Plate  78,  Fig.  2,  No.  14).  The  prostate  gland 
is  just  behind  the  triangular  ligament,  and  is  surrounded  by  its  capsule 
beneath  the  levator  ani  muscle  and  the  vesico-prostatic  plexus  of  veins 
(page  128).  The  base  of  the  bladder,  when  the  body  is  in  the  usual 
position  for  operating  in  this  region,  is  six  and  a  quarter  centimetres, 
or  about  two  and  a  half  inches,  from  the  surface. 

The  female  perineum  (Plates  73,  79,  80,  and  81).— In  the  female 
the  perineal  space  presents  the  genito-urinary  region  anteriorly  and 
the  ischio-rectal  region  posteriorly,  the  two  being  separated  by  the  peri- 
neal body,  consisting  of  a  dense  mass  of  connective  tissue  covered  with 
a  brownish  skin.  There  is  very  little  difference  in  the  ischio-rectal 
region  in  the  two  sexes.  The  transverse  measurement  is  usually  greater, 
owing  to  the  eversion  of  the  ischial  tuberosities  (page  111),  and  the 
ischio-rectal  fossae  are  wider  and  shallower.  The  anus  is  somewhat  nearer 
the  coccyx,  but  in  other  respects  closely  resembles  the  anus  in  the  male. 
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The  prominence  which  extends  from  the  symphysis  of  the  pubes  to  the 
perineal  body  and  includes  the  external  orifices  of  the  genital  and 
urinary  passages  is  called  the  pudendum,  or  vulva.  It  is  surmounted  at 
the  symphysis  by  an  eminence,  the  mons  Veneris,  consisting  of  an 
accumulation  of  fatty  tissue,  over  which  the  skin  is  provided  with  thick, 
curly  hair.  From  this  two  thick  folds  of  skin,  the  labia  majora, 
descend  on  each  side  of  the  rima  urogenitalis.  They  blend  beneath  the 
pubes,  forming  the  anterior  commissure,  and,  diminishing  below,  join 
two  and  a  half  centimetres,  or  about  an  inch,  above  the  anus,  in  the 
posterior  commissure.  Within  the  latter  there  is  a  small  transverse  fold, 
the  fourchette,  or  frenulum  pudendi,  the  space  between  which  and 
the  posterior  commissure  is  called  the  fossa  navicularis.  The  labia 
majora  are  homologous  to  the  two  halves  of  the  scrotum  in  the  male. 
The  external  skin  is  provided  with  hairs  and  sebaceous  glands,  but 
the  internal  surface  of  each  labium  resembles  mucous  membrane,  being 
thinner,  smoother,  and  moist,  and  marked  by  the  orifices  of  many  seba- 
ceous follicles.  Within  the  labia  majora  there  are  two  smaller  folds, 
the  labia  minora,  or  nympliaz,  which  commence  about  half-way  between 
the  commissures,  becoming  more  pronounced  as  they  approach  the  ante- 
rior commissure,  where  they  blend  and  form  a  hood-like  covering  foi- 
the  clitoris,  called  the  prceputium  clitoridis,  and,  sending  a  small  band 
of  tissue  from  each  side  to  the  under  surface  of  the  glans  of  that 
organ,  constitute  the  frenulum  clitoridis.  The  structure  of  the  labia 
minora  differs  from  that  of  the  labia  majora  in  not  containing  fat,  being 
rather  a  modified  skin  enveloping  a  plexus  of  small  veins.  Posteriorly 
they  become  lost  on  the  inner  sides  of  the  labia  majora.  The  clitoris 
is  exposed  when  the  labia  minora  are  separated.  It  is  the  homologue  of 
the  penis,  four  centimetres,  or  about  an  inch  and  a  half,  in  length,  when 
stripped  of  its  coverings,  but  without  a  corpus  spongiosum  or  a  urethra. 
It  is  attached  by  two  crura  to  the  pubic  arch,  and  by  a  suspensory 
ligament.  Its  corpora  cavernosa  are  surmounted  by  a  small  glans, 
which  is  furnished  with  extremely  sensitive  papilla?.  Eelatively  its 
dorsal  arteries  and  nerves  are  large,  and  they  are  disposed  in  a  similar 
manner  to  those  of  the  penis.  Beneath  the  clitoris  there  is  a  smooth 
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PLATE    74. 
Figure  1- 


Vertical  section  of  the  male  pelvis,  showing  the  relative  positions  of  the  viscera  and  the  folds  of  the  peritoneum  and 
pelvic  fascia.    Also  the  great  prostatic  plexus  of  veins. 


The  first  portion  of  the  rectum. 

The  right  common  iliac  vein. 

The  right  common  iliac  artery. 

The  right  ureter. 

The  cut  ends  of  the  right  external  iliac  vein  and  artery. 

The  recto-vesical    fold  of  the  peritoneum,  over   the 

second  portion  of  the  rectum. 
The  cut  ends  of  the  right  internal  iliac  arteries. 
The  right  vas  deferens,  passing  backward  beneath  the 

peritoneal  covering  of  the  bladder. 
Section  through  the  right  lateral  mass  of  the  sacrum. 
The  cut  ends  of  the  right  internal  iliac  veins. 
The  vesico-prostatic  plexus  of  veins. 
The  muscular  coat  of  the  third  portion  of  the  rectum. 
The  levator  ani  muscle. 
Section  through  the  coccyx. 


15.  The  sphincter  ani  muscle. 

16.  The  peritoneum,  lining  the  left  wall  of  the  abdomen. 

17.  The  deep  epigastric  vessels,  covered  by  the  fold  of  the 

peritoneum. 

18.  The  position  of  the  left  semilunar  fold  (of  Douglas). 

19.  The  vesico-abdominal  fold  of  the  peritoneum. 

20.  The  supra-pubic  fat  and  aponeurosis. 

21.  The  anterior  wall  of  the  bladder,  uncovered  by  peri- 

toneum. 

22.  The  body  of  the  distended  bladder. 

23.  Section  of  the  pubcs  at  the  symphysis. 

24.  The  dorsal  vein  of  the  penis. 

25.  The  cut  end  of  the  right  spermatic  cord.  # 

26.  The  accelerator  urinse  muscle,  surrounding  the  bulb 

of  the  spongy  portion  of  the  urethra. 

27.  The  anus. 


Figure  2. 


Vertical  section  of  the  male  pelvis,  showing  the  region  of  the  prostate  gland.    (Same  as  Figure  1.) 


The  first  portion  of  the  rectum. 

The  right  common  iliac  artery. 

The  right  common  iliac  vein. 

The  right  ureter. 

Section  through  the  lateral  mass  of  the  sacrum. 

The  recto-vesical  fold  of  the  peritoneum,  over  the 

second  portion  of  the  rectum. 
The  cut  ends  of  the  right  internal  iliac  arteries. 
The  right  vas  deferens,  passing  here  onward  beneath 

the  peritoneum. 
The  cut  ends  of  the  right  internal  iliac  veins. 
The  right  seminal  vesicle. 
The  third  portion  of  the  rectum,  showing  its  muscular 

layer. 
The  prostate  gland. 

The  recto-vesical  layer  of  the  pelvic  fascia. 
The  coccyx. 


15.  The  levator  ani  muscle. 

16.  The  sphincter  ani  muscle. 

17.  The  peritoneum,  lining  the  left  wall  of  the  abdomen. 

18.  The  peritoneal  fold  of  the  deep  epigastric  vessels. 

19.  The  position  of  the  urachus. 

20.  The  summit  of  the  bladder,  covered  by  the  vesico- 

abdominal fold  of  the  peritoneum. 

21.  The  body  of  the  bladder. 

22.  Section  of  the  pubes  at  the  symphysis. 

23.  The  dorsal  vein  of  the  penis. 

24.  The  position  of  the  triangular  ligament. 

25.  The  position  of  the  membranous  portion  of  the  urethra. 

26.  The  accelerator  urinse  muscle,  over  the  bulb  of  the 

spongy  portion  of  the  urethra. 

27.  The  cut  end  of  the  right  spermatic  cord. 

28.  The  perineum. 
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triangular  surface,  called  the  vestibule,  in  the  back  part  of  which,  two 
and  a  half  centimetres,  or  about  an  inch,  below  the  clitoris,  is  the 
orifice  of  the  urethra  (page  117),  the  meatus  urinarius,  surrounded  by 
an  elevation  of  the  mucous  membrane  (Plate  79,  No.  3).  The  meatus 
is  rounded  and  puckered,  and  not  a  vertical  slit  like  that  of  the  penis. 
The  orifice  of  the  vagina  is  just  below  the  meatus.  When  closed,  it 
appears  as  a  vertical  slit,  becoming  elliptical  when  expanded.  It  is 
narrowed  in  the  young  female  by  the  presence  of  a  thin  fold  of 
mucous  membrane,  the  hymen,  which  is  very  variable  in  form  and 
development.  Ordinarily  it  extends  across  the  lower  part  of  the  vaginal 
orifice  with  a  crescentic  border  directed  upward.  After  its  rupture  its 
border  appears  singularly  scalloped,  and  is  called  the  carunculce  myrti- 
formes. 

When  the  vagina  and  the  lower  part  of  the  rectum  are  packed  with 
oakum  and  their  orifices  are  closed  with  stitches,  the  skin  and  super- 
ficial fascia  can  be  removed,  and  the  various  muscles,  vessels,  and  nerves 
in  this  region  can  be  dissected,  as  shown  in  Plates  79  and  80,  provided 
the  parts  are  in  a  good  state  of  preservation  and  well  developed.  Of  the 
special  muscles  which  occupy  the  genito-urinary  region  in  the  female, 
those  which  are  deserving  of  attention  as  presenting  peculiar  differences 
from  the  muscles  in  the  same  situation  in  the  male  are  the  following. 
Upon  each  side  the  erector  clitoridis  or  ischio-cavernosus  muscle  resem- 
bles the  erector  muscle  of  the  penis  in  the  male,  but  is  proportionately 
smaller.  It  arises  from  the  ischial  tuberosity  and  embraces  the  corre- 
sponding crus  of  the  clitoris.  The  sphincter  vagina  or  bulbo-cavernosus 
muscle  is  analogous  to  the  accelerator  urinae  in  the  male.  It  consists 
of  fibres  which  arise  from  the  central  tendon  of  "the  perineum,  and, 
surrounding  the  orifice  of  the  vagina,  unite  anteriorly  by  being  inserted 
into  the  corpora  cavernosa  clitoridis  and  to  the  submucous  tissue  of 
the  vestibule.  A  slip  from  each  side  of  this  muscle  crosses  the  body 
of  the  clitoris,  and  serves  to  compress  the  dorsal  vein.  At  the  central 
tendon  the  fibres  of  the  sphincter  vagina?  blend  with  those  of  the  ex- 
ternal sphincter  ani,  so  that  the  two  muscles  together  present  somewhat 
the  form  of  the  figure  8.     The  transversus  perinei  muscles  are  difficult 
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of  satisfactory  demonstration,  but  usually  appear  divided  into  fasciculi, 
which  are  respectively  inserted  into  the  sphincter  vaginae,  the  levator 
ani,  and  the  wall  of  the  lower  part  of  the  rectum.  The  above  muscles 
constitute  an  intermuscular  triangle,  as  in  the  male,  but  smaller.  When 
they  are  removed  (Plate  80,  Fig.  1),  the  corpora  cavernosa  of  the 
clitoris  and  the  vaginal  bulbs  are  exposed.  The  corpora  cavernosa  of 
the  clitoris  are  diminutive  representatives  of  the  same  portions  of  the 
penis.  The  vaginal  bulbs  (Plate  80,  Fig.  1,  Nos.  6  and  18)  are  two 
oblong  masses  of  erectile  tissue  placed  upon  either  side  of  the  opening 
of  the  vagina.  They  are  joined  anteriorly  over  the  urethra  by  a  narrow 
portion  (called  the  pars  intermedia),  which  consists  of  a  large  venous 
plexus  and  is  prolonged  into  the  glans  clitoridis.  Beneath  the  vaginal 
bulbs  and  the  corpora  cavernosa  is  the  sub-pubic  fascia,  or  triangular 
ligament  (Plate  80,  Fig.  1,  No.  9),  which  is  wider  than  it  is  in  the  male, 
but  naturally  looser  and  weaker,  owing  to  its  being  pierced  by  the  vagina 
as  well  as  by  the  urethra,  the  two  orifices  of  these  passages  being  sepa- 
rated by  a  very  narrow  band  of  the  fibrous  tissue  of  the  membrane.  The 
attachment  of  the  pelvic  fascia  to  the  triangular  ligament  is  closer  than 
it  is  in  the  male,  and  it  is  even  less  distinguishable  as  its  posterior  layer. 
Beneath  the  proper  sub-pubic  fascia  and  the  indefinite  pelvic  fascia  are 
structures  which  are  analogous  to  those  found  in  relation  to  the  mem- 
branous portion  of  the  male  urethra.  Upon  each  side  there  is  a  yellowish, 
racemose,  glandular  body  {gland  of  Bartholin),  resembling  the  similarly- 
situated  sub-urethral  gland  of  Cowper,  but  much  larger.  The  ducts 
from  these  glands  are  two  centimetres,  or  about  three-fourths  of  an  inch, 
in  length,  and  open  at  the  middle  of  the  side  of  the  vaginal  orifice 
just  within  the  labium  minus.  Within  these  deep  fascial  layers  there  are 
also  variously  developed  muscle-fibres,  which  occasionally  present  definite 
form  and  attachment,  so  that  they  have  been  specialized  as  the  constrictor 
vagince  muscle,  consisting  of  fibres  arising  at  the  deep  border  of  the 
central  tendon  and  circling  round  the  vaginal  orifice;  the  depressor 
urethra  muscle  (Plate  80,  Fig.  2,  No.  10),  formed  by  some  fibres  which, 
arising  from  the  deep  surface  of  the  ischial  tuberosity,  pass  upward  and 
inward    over  the  urethra  and   blend  with  corresponding  fibres   from   the 
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opposite  side ;  and  a  deep  transverse  perineal  muscle,  very  similar  to  that 
in  the  male.  The  branches  of  the  pudic  vessels  are  smaller  than  the 
corresponding  branches  in  the  male  perineum,  but  in  all  essential  respects 
the  description  of  the  one  answers  for  the  other.  The  pudic  artery  and 
its  veins  can  be  more  easily  exposed  to  view  in  the  female,  owing  to 
the  greater  width  of  the  space  and  to  the  eversion  of  the  ischial  tuber- 
osities. The  branches  of  the  pudic  nerve  also  correspond  in  the  main 
to  the  pudic  branches  in  the  male.  They  are  especially  well  shown  in 
Plate  79. 


THE  KEGION  OF  THE  BACK. 

This  region  properly  extends  from  the  occiput  to  the  sacrum,  and 
its  several  portions  are  naturally  included  in  the  separate  regions  of  the 
neck,  thorax,  loins,  and  buttocks.  The  structures  composing  the  back  of 
the  neck  and  the  back  of  the  thorax  in  relation  to  the  upper  extremity 
and  the  articulations  of  the  ribs  to  the  spinal  column  are  thoroughly 
described  in  Vol.  I.  A  topographical  survey  of  the  entire  back  is  of 
practical  clinical  value,  and  is  given  in  Plate  82,  which  is  based  upon 
careful  examinations  of  both  the  living  and  the  dead  body,  and  may 
be  studied  to  advantage  by  comparing  it  with  a  similar  survey  of  the 
anterior  view  shown  in  Plate  27,  Vol.  I. 

Before  explaining  the  anatomy  of  the  deep  structures  of  the  back 
not  previously  described,  the  superficial  view  of  the  back,  including  the 
landmarks,  will  be  briefly  considered. 

When  the  body  is  held  erect  with  the  shoulders  squared  and  the 
arms  hanging  naturally  at  the  sides  (Plate  82),  the  surface-markings 
of  the  back  which  can  be  distinguished  are  as  follows.  In  the  median 
furrow  caused  by  the  lateral  bulging  of  the  deep  longitudinal  muscles 
the  spines  of  the  seventh  cervical  vertebra  {vertebra  prominens)  and  first 
dorsal  vertebra  are  usually  noticeable,  and  by  counting  downward  the 
succeeding  spines  may  be  determined.  The  spines  through  the  entire 
series,  except  that  of  the  second  cervical  vertebra,  may  be  brought  into 
relief  and  detected  by  sight  as  well  as  by  touch  by  bending  the  body 
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forward.  They  never  occupy  an  exactly  straight  line,  being  normally 
slightly  divergent  to  the  right  in  the  thoracic  portion  of  the  vertebral 
column,  where  they  are  obscured  in  the  upright  position  except  when 
the  body  is  emaciated.  In  the  lumbar  region  the  spines  can  usually 
be  seen  on  the  surface,  because  of  the  intimate  association  of  the  skin 
with  the  lumbar  aponeurosis  and  the  subjacent  supra-spinous  ligaments, 
which  produces  a  series  of  vertical  dimplings  corresponding  to  the  lum- 
bar spines.  It  should  be  remembered,  as  already  pointed  out  (page  249, 
Vol.  I.),  that  owing  to  the  obliquity  of  the  vertebral  spines  in  the 
thoracic  portion  of  the  column  they  are  not  opposite  the  corresponding 
vertebral  bodies.  Their  relative  positions  are  given  in  connection  with 
the  exits  of  the  spinal  nerves  (page  206).  The  spines  of  the  scapulae 
can  be  felt  through  the  skin,  and  when  the  arms  are  crossed  upon  the 
chest  they  correspond  to  the  level  of  the  fourth  dorsal  spine  and  ascend 
outwardly  to  the  points  of  the  shoulders.  The  inferior  angles  of  the 
scapulae  when  the  arms  are  in  the  above  position  are  on  the  level  of 
the  seventh  dorsal  spine.  In  the  movements  of  the  upper  extremity  the 
vertebral  borders  of  the  scapulae  hold  very  different  relations  to  the 
spinal  column,  for  when  the  shoulders  are  thrown  back,  with  the  arms 
at  the  sides,  the  inferior  angles  of  the  scapulae  in  the  adult  are  seven 
and  a  half  centimetres,  or  about  three  inches,  apart,  whereas  when  the 
arms  are  crossed  upon  the  chest  the  interval  between  them  measures 
thirty  centimetres,  or  about  twelve  inches,  so  that  the  latter  is  the  best 
position  for  the  medical  examination  of  the  back  of  the  thorax.  The 
interscapular  space  may  even  be  increased  to  forty  centimetres,  or  sixteen 
inches,  by  raising  the  arms  above  the  head. 

The  most  reliable  landmarks  for  clinical  purposes  in  this  region 
are  as  follows  (Plate  82).  The  third  dorsal  spine  is  about  opposite  the 
bifurcation  of  the  trachea;  the  fourth  dorsal  spine  indicates  the  position 
of  the  base  of  the  heart,  while  the  eighth  dorsal  spine  corresponds  to 
its  lower  level  and  to  the  central  tendon  of  the  diaphragm.  The  tenth 
dorsal  spine  corresponds  to  the  lower  borders  of  the  lungs,  which,  when 
fully  expanded,  follow  the  upper  borders  of  the  eleventh  ribs.  The 
second  lumbar  spine  is  opposite  the  termination  of  the  duodenum,  and 
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also  opposite  the  commencement  of  the  cauda  equina  within  the  spinal 
canal.     The  fourth  lumbar  spine  is  opposite  the  bifurcation  of  the  aorta. 

The  skin  of  the  back  is  provided  with  a  very  thin  epidermis,  and 
is  covered  with  very  delicate  short  hairs  which  are  directed  downward 
toward  the  middle  line.  There  are  comparatively  few  sebaceous  and 
sudoriferous  glands,  the  former  being  large  over  the  scapulae,  and  the 
latter  especially  so  over  the  loins.  The  sensibility  of  the  skin  of  the 
back  is  low,  as  compared  with  that  of  the  skin  over  the  front  of  the 
body.  The  skin  is  generally  closely  adherent  to  the  superficial  fascia, 
which  is  dense  and  tough  and  in  the  well-nourished  individual  contains 
much  fat,  and  is  attached  to  the  supra-spinous  ligaments  through  the 
entire  length  of  the  spinal  column.  In  the  lumbar  region  the  super- 
ficial fascia  contains  less  fat  in  its  meshes,  and  after  death  often  presents 
a  gelatinous  appearance,  owing  to  hypostatic  infiltration. 

After  the  skin  and  superficial  fascia  have  been  removed,  the  super- 
ficial muscles,  together  with  the  cutaneous  vessels  and  nerves,  are  exposed 
(Plate  83,  Fig.  2),  symmetrically  arranged  on  both  sides.  Tlie  upper  six 
nerves  are  the  internal  branches  of  the  posterior  dorsal  spinal  nerves, 
and  they  appear  at  the  sides  of  the  spinous  processes,  penetrating  the 
sheath  of  the  trapezius  muscle.  Below  these  there  are  nine  cutaneous 
nerves,  of  which  the  first  six  are  derived  from  the  external  branches 
of  the  posterior  dorsal  spinal  nerves  and  appear  opposite  the  angles  of 
the  respective  ribs,  penetrating  the  lumbar  aponeurosis,  and  the  lower 
three  are  derived  from  the  posterior  lumbar  spinal  nerves  and  descend 
in  relation  to  the  posterior  portion  of  the  crest  of  the  ilium.  There 
are  also  several  small  cutaneous  twigs  from  the  posterior  sacral  nerves 
which  pierce  the  fascia  in  the  neighborhood  of  the  sacrum.  Each  of  the 
dorsal  spinal  nerves  is  accompanied  by  a  posterior  branch  of  the  corre- 
sponding intercostal  or  lumbar  artery.  The  trapezius  muscle  is  described 
on  page  208,  Vol.  I. 

The  latissimus  dorsi  muscle  arises  from  the  lower  six  dorsal 
spines  and  their  supra-spinous  ligaments,  under  cover  of  the  trapezius 
muscle  (Plate  83,  Fig.  2,  No.  5),  from  the  lumbar  fascia,  and  from 
the  upper  two  sacral   spines   and   the   adjacent   portion   of  the   external 
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lip  of  the  crest  of  the  ilium,  and,  receiving  fleshy  strips  from  the  three 
lower  ribs,  which  interdigitate  with  the  external  oblique  muscle  of  the 
abdomen,  passes  to  be  inserted  by  a  flat  tendon,  four  centimetres,  or 
about  an  inch  and  a  half,  in  breadth,  into  the  floor  of  the  bicipital 
groove  of  the  humerus  (page  329,  Vol.  I.).  The  fibres  twist  on  them- 
selves as  they  converge  toward  the  axilla,  and,  curving  over  the  inferior 
angle  of  the  scapula,  are  so  disposed  at  their  insertion  that  the  fibres 
from  the  upper  portion  become  the  lowest  in  the  groove,  and  the  fibres 
from  the  lower  portion  the  highest.  The  latissimus  dorsi  and  the  teres 
major  form  the  posterior  fold  of  the  axillary  region  (page  337,  Vol.  I.), 
and  their  tendons  are  separated  by  a  bursa,  although  they  are  com- 
monly united  at  their  contiguous  borders,  the  tendon  of  the  latissimus 
dorsi  being  attached  in  front  of  and  higher  than  that  of  the  teres 
major. 

The  latissimus  dorsi  is  usually  held  in  relation  to  the  inferior  angle  of 
the  scapula  by  a  dense  band  of  connective  tissue,  and  very  often  receives  a 
distinct  accessory  muscular  slip  from  the  bone.  The  object  of  this  attach- 
ment, as  well  as  of  the  manner  in  which  the  high  origin  of  the  muscle 
is  covered  by  the  trapezius,  is  that  the  scapula  may  be  kept  applied  to  the 
chest-wall  in  the  movements  of  the  upper  extremity.  Occasionally  there 
appears  to  be  no  connection  between  the  muscle  and  the  inferior  angle 
of  the  scapula,  and  sometimes  the  connection  may  be  severed  by  violence. 
It  should  be  noted  that  when  the  scapula  is  not  firmly  held  against  the 
ribs  the  arm  cannot  be  raised  beyond  a  right  angle  (page  335,  Vol.  I.). 
There  are  also  very  frequently  found  accessory  slips  extending  from  the 
latissimus  dorsi  to  the  sheath  of  the  axillary  vessels  and  to  the  lonp- 
head  of  the  triceps  muscle,  which  are  the  survivals  of  expansions  occur- 
ring in  the  early  embryonic  condition.  The  action  of  the  latissimus  dorsi 
muscle  is  to  draw  the  arm  inward  and  backward,  co-operating  with  the 
pectoralis  major;  but  if  the  arm  is  the  fixed  point  the  muscle  assists  in 
raising  the  trunk,  as  in  climbing.  When  the  arm  is  raised  there  is  a 
small  posterior  scapular  triangle,  which  exposes  the  rhomboid  muscle  and 
renders  the  sixth  intercostal  space  subcutaneous.  In  the  loin  just  above 
the   crest  of  the   ilium  there   is   also  a  triangular  space,  formed   by  the 


THE  REGION  OF  THE  BACK.  177 

margins  of  the  latissimus  dorsi  and  external  oblique  muscles,  which  is 
floored  by  a  portion  of  the  internal  oblique  muscle.  This  is  known 
as  the  triangle  of  Petit.  It  is  always  largest  in  the  adult  female.  The 
latissimus  dorsi  is  supplied  by  the  long  sub-scapular  nerve  and  the 
sub-scapular  artery,  which  enter  the  muscle  on  its  axillary  surface  on  a 
level  with  the  fourth  rib  (Plate  45,  Vol.  I.,  Nos.  14  and  15).  The  rhom- 
boideus  muscle  is  exposed  upon  removal  of  the  trapezius  muscle,  and 
has  been  described  in  Vol.  I.  Beneath  the  rhomboideus  is  the  serratus 
posticus  superior  muscle,  which  arises  by  a  tendinous  expansion  from  the 
ligamentum  nuchse  and  from  the  spines  of  the  seventh  cervical  and 
upper  two  dorsal  vertebra?.  The  fibres  pass  downward  and  outward  to 
be  inserted  by  four  fleshy  slips  into  the  second,  third,  fourth,  and  fifth 
ribs  externally  to  their  angles.  This  muscle  is  supplied  by  the  second  and 
third  intercostal  nerves  and  arteries.  Its  action  serves  to  elevate  the  ribs. 
The  serratus  posticus  inferior  muscle  is  beneath  the  latissimus  dorsi,  which 
must  be  removed  to  expose  it  (Plate  83,  Fig.  2,  No.  27).  It  is  larger 
than  the  superior,  and  arises  from  the  lumbar  fascia  and  from  the  spines 
of  the  two  lower  dorsal  and  two  upper  lumbar  vertebrae,  and,  ascending 
outward,  is  inserted  by  four  fleshy  slips  into  the  four  lower  ribs  externally 
to  their  angles.  It  is  supplied  by  the  tenth  and  eleventh  intercostal 
nerves  and  arteries,  and  by  its  action  the  ribs  are  depressed  and  fixed, 
thereby  enlarging  the  thorax  and  enabling  the  action  of  the  diaphragm 
to  assist  in  expiration. 

The  lumbar  fascia  (or  aponeurosis)  (Plate  83,  Fig.  2,  No.  12)  is  the 
dense,  glistening,  white,  fascial  investment  of  the  deeper  muscles  below 
the  inferior  serratus.  It  consists  of  three  layers  of  fibres,  an  outer  and 
an  inner  transverse  and  an  intermediate  vertical,  and  is  attached  to  the 
spines  of  the  lower  dorsal  and  of  all  the  lumbar  and  sacral  vertebra? 
and  the  adjacent  portion  of  the  crest  of  the  ilium.  It  also  sends  fas- 
cicles outwardly  to  the  last  two  ribs  and  receives  the  attachment  of  the 
internal  oblique  muscle  of  the  abdomen.  In  the  upper  portion  of  the 
back  the  fascia  blends  with  the  sheaths  of  the  several  muscles  which 
originate  there.  The  lumbar  fascia  forms  a  strong  girdle  about  the 
loins,  and  ensheathes  the  erector  spinse  mass  of  muscles,  which  are 
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PLATE    75. 


Figure  1. 


Anteroposterior  median  section  through  the  male  pelvis,  penis,  prostate  gland,  and  urinary  bladder,  showing 
the  relations  of  the  parts  about  the  neck  of  the  bladder  in  situ. 


1.  The  glans  penis. 

2.  The  fossa  navicularis. 

3.  Section  of  the  right  corpus  cavernosum  close  to  the 

septum. 

4.  Supra-pubic  fatty  tissue. 

5.  Longitudinal   section    through    the    urethra    in    the 

spongy  portion  of  the  penis. 

6.  The  dorsal  vein  of  the  penis. 

7.  Section  through  the  symphysis  pubis. 

8.  The  triangular  ligament. 

9.  The  superior  lobe  of  the  prostate  gland. 

10.  The  membranous  portion  of  the  urethra. 

11.  The  veru  montanum,  or  caput  gallinaginis. 


12.  The    bulbous  portion  of  the   spongy  portion  of  the 

urethra,  covered  with  the  accelerator  urinse  muscle. 

13.  Position  of  the  sub-urethral  glands  (of  Cowper)  within 

the  inferior  layers  of  the  triangular  ligament. 

14.  The  inferior  lobe  of  the  prostate  gland. 

15.  The  right  testicle,  denuded  of  its  scrotal  coverings. 

16.  The  promontory  of  the  sacrum. 

17.  The  vesico-abdominal  reflection  of  the  peritoneum. 

18.  The  right  wall  of  the  bladder. 

19.  The  orifice  of  the  right  ureter. 

20.  Section  through  the  prostatic  portion  of  the  urethra 

and  the  neck  of  the  bladder. 

21.  The  prostatic  plexus  of  veins. 

22.  Section  through  the  rectum. 


Figure  2. 


Longitudinal  section  through  the  penis,  urethra,  and  bladder,  showing  the  relations  of  the  parts  as  looked  at  from 
above. 


1.  The  glans  penis. 

2.  The  fossa  navicularis. 

3.  The  corpus  cavernosum  of  the  left  side. 

4.  The  spongy  portiou  of  the  urethra. 

5.  The  left  crus  of  the  penis. 

6.  The  membranous  portion  of  the  urethra. 

7.  Section  through  the  left  lobe  of  the  prostate  gland. 

8.  The  openings  of  the  prostatic  ducts. 

9.  The  trigonum  vesicse. 

10.  The  orifice  of  the  left  ureter. 


11.  The  fundus  of  the  bladder. 

12.  The  left  ureter. 

13.  The  corpus  cavernosum  of  the  right  side. 

14.  The  openings  of  the  glands  of  Cowper. 

15.  The  right  crus  of  the  penis. 

16.  Section  through  the  right  lobe  of  the  prostate  gland. 

17.  The  sinus  pocularis. 

18.  The  veru  montanum. 

19.  The  orifice  of  the  right  ureter. 

20.  The  right  ureter. 


Figure  3. 

Transverse  section  through  the  middle  of  the  penis. 


1.  The  superficial  vessels  and  nerves. 

2.  The  deep  vessels  and  nerves. 

3.  The  right  corpus  cavernosum. 

4.  The  corpus  spongiosum. 


5.  The  skin  and  superficial  fascia. 

6.  The  septum  between  the  corpora  cavernosa. 

7.  The  left  corpus  cavernosum. 

8.  The  urethra. 
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exposed  upon   its  removal  (Plate  84,  Fig.  1).     This  consists  of  a  large 
fleshy  column  occupying  the  groove  on  each  side  of  the  lumbar  spines, 
and  arises  by  short  tendinous  fibres  from  the  posterior  part  of  the  iliac 
crest  and  tuberosity,  from  the  sacro-iliac  ligaments,  and  from  the  trans- 
verse  processes   and   arches   of  the   lumbar   vertebrae,  as   well   as   by  a 
superficial    band    from    the  spines  of  the  sacral,  lumbar,  and    lower   two 
dorsal  vertebrae.     From  this  extensive  origin  the  muscular  fibres  ascend 
to  the  level  of  the  last  rib,  where  they  separate  into  three  portions,  the 
spinalis  dorsi,  the  longissimus  dorsi,  and  the  ilio-costalis.     The  last  two 
divisions   are  indicated    by  an  intermediate   groove  which   gives  exit   to 
the  external  cutaneous  branches  of  the  posterior  spinal  nerves  and  their 
accompanying  vessels.     The  spinalis  dorsi   is    the  superficial    portion  of 
the   erector   close   to  the  spinous   processes.     It   arises   by  tendons,  and, 
containing   very    few    muscular    fibres,    is    inserted    into   the   upper   nine 
dorsal  spines  by  as  many  slips.     It  blends  with  the  longissimus,  and  is 
continuous  with  the  spinalis  cervicis  when  that  muscle  is  present.     The 
longissimus  dorsi  is  the  largest  portion  of  the  mass.     It  is  inserted  into 
the  transverse  processes  of  all  the  dorsal  vertebrae  by  rounded  tendons, 
and    into    the    lower    borders    of  the    lower    eight    ribs    by    fleshy   slips 
between   their  tubercles  and  their  angles.      In  the  neck  it  is  continued 
as  the  transversalis  colli.     The  ilio-costalis  (or  sacro-lumbalis)  consists  of 
fibres  which  are  arranged  in  a  series  of  fascicles  and  ascend  outwardly 
to  be  inserted   by  nine  tendons  into  the  angles  of  the  lower  nine  ribs. 
These   tendons  are  augmented   by  short  accessory  tendons  derived   from 
the  lower  ribs  internally  to  their  angles.     In  the  neck  the  continuation 
is  called   the  cervicalis  ascendens.     Beneath  the  erector  spinse  mass  are 
placed  the  semispinalis  and  multifidus  spinas  muscles.     The  semispinalis 
dorsi  arises   by  long  delicate  slips   from    the  transverse  processes  of  the 
lower  four  dorsal  vertebrae,  and  is  inserted  into  the  spines  of  the  upper 
four  dorsal  vertebrae.     The  multifidus  spinas  is  practically  a  part  of  the 
preceding    muscle,  although    it   is   generally  differentiated    from    it.      It 
consists  of  a  series  of  fascicles  extending   from   the  transverse  processes 
of  one  vertebra  to  the  spine  of  the  vertebra  above,  from  the  sacrum  to 
the   second   cervical    vertebra.     The   largest   are   in    the   lumbar   region. 
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Beneath  the  multifidus  in  the  thoracic  portion  of  the  column  there  are 
usually  demonstrable  ten  short  transverse  muscles,  called  the  rotatores 
spince.  They  each  arise  from  the  posterior  border  of  the  transverse 
process  of  a  dorsal  vertebra  and  are  inserted  into  the  contiguous  border 
of  the  lamina  of  the  vertebra  above.  They  serve  to  rotate  the  spine  to 
one  side  or  the  other.  There  are  also  some  weak  bands  of  muscular 
fibres,  found  especially  in  the  neck  and  loins,  which  are  called  the 
intertransversales,  passing  from  the  transverse  process  of  one  vertebra 
to  that  of  another,  and  the  inter spinales,  which  extend  between  the 
spines  on  each  side  of  the  interspinous  ligament.  All  the  muscles  of 
the  back  receive  their  nerve-supply  from  the  posterior  branches  of  the 
spinal  nerves,  which  are  exposed  on  removal  of  the  semispinalis  muscles. 
These  nerves  consist  of  internal  and  external  branches,  the  former  sup- 
plying the  semispinals  and  deeper  muscles  and  contributing  cutaneous 
branches,  while  the  latter  mainly  supply  the  erector  group  of  muscles 
and  also  contribute  cutaneous  branches. 

The  action  of  the  erector  spinse  mass  of  muscles  can  be  well  shown 
when  the  erect  position  is  slowly  resumed  after  the  body  has  been  bent 
forward,  especially  if  a  heavy  weight  be  lifted  at  the  same  time. 

Upon  removal  of  the  multifidus  spinas  muscles — a  very  tedious  task — 
the  dorsal  extra-spinal  plexus  of  veins  is  exposed.  These  veins  are  large, 
and  form  a  complicated  net-work  around  the  spines  and  contiguous  por- 
tions of  the  vertebrae,  up  and  down  the  entire  column.  They  receive 
the  venous  radicles  which  commence  in  the  superficial  fascia  and  the 
muscles  of  the  back,  and  establish  direct  communications  with  the  intra- 
spinal veins  (page  191)  by  branches  which  perforate  the  interlaminar 
ligaments. 

The  spinal  column  consists  of  thirty-three  irregular  bony  segments, 
the  vertebra,  of  which  the  upper  twenty-four  are  separated  during  life 
by  disks  of  fibro-cartilage,  and  are  therefore  called  the  true  or  movable 
vertebra,  in  distinction  from  the  lower  niue,  which  are  called  the  false  or 
fixed  vertebra,  because,  they  become  consolidated  into  the  sacrum  (page 
107)  and  the  coccyx  (page  109).  The  true  vertebra?  are  further  desig- 
nated  according   to   the  region  of  which  they  contribute  the  skeleton, — 
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the  cervical  vertebrae  including  the  upper  seven,  the  dorsal  (or  thoracic) 
vertebras  the  succeeding  twelve,  and  the  lumbar  vertebra}  the  lower  five. 
All  the  vertebrae  consist  of  two  essential  portions,  an  anterior  cancellous 
bony  disk,  the  body,  or  centrum,  and  a  posterior  compact  bony  arch, 
which  is  attached  laterally  to  the  posterior  surface  of  each  body.  They 
are  both  variously  modified  in  different  localities  to  serve  special  pur- 
poses. The  bodies  are  connected  throughout  the  series  by  the  inter- 
vertebral fibro-cartilages,  which  are  attached  to  their  upper  and  lower 
surfaces,  and  by  strong  elastic  ligaments,  forming  a  flexible  support  for 
the  head  and  trunk,  while  the  arches  with  their  intervening  ligaments 
form  the  protective  neural  canal  which  encloses  the  spinal  cord. 

The  bodies  generally  are  flattened  above  and  below,  presenting  broad 
roughened  surfaces  with  elevated  rims  at  the  circumference  which  project 
slightly  in  front  and  at  the  sides,  where  the  middle  portions  are 
narrowed.  The  latter  are  also  somewhat  concave  from  side  to  side 
posteriorly,  where  they  contribute  to  the  formation  of  the  neural  canal. 
The  front  surfaces  are  perforated  by  several  minute  foramina  for  the 
passage  of  nutrient  arteries,  while  behind  there  are  one  or  two  larger 
openings  for  the  exit  of  veins  from  the  cancellous  structure  (the  vence 
basis  vertebrarum) . 

The  arches  present  upon  their  convex  surfaces  seven  variously- 
developed  processes.  Of  these  the  spinous  processes  project  backward  in 
the  middle  line  and  are  more  or  less  conspicuous  through  the  surface- 
tissues  (page  174).  The  series  of  spinous  processes  are  sometimes  called 
collectively  the  backbone,  or  spine.  Each  of  them  has  a  pair  of  lateral 
ridges  terminating  in  a  tubercle,  and  a  median  ridge  with  a  tuberosity. 
The  transverse  processes  project  outwardly  on  each  side  of  the  arches 
between  the  articular  processes,  of  which  there  are  four,  two  projecting 
upward  and  two  downward,  to  join  with  similar  processes  on  the  contig- 
uous vertebrse.  The  portions  of  the  arches  between  the  spinous  and  the 
articular  processes  are  flattened,  shelving,  bony  plates  with  roughened 
edges,  the  lamince,  and  the  strong  rounded  portions  between  the  articular 
processes  and  the  bodies  are  the  pedicles.  The  intervals  between  the 
laminae   are   filled   in   the   natural   state   by  short   elastic   ligaments,  the 
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ligamenta  subjlava,  and  the  pedicles  are  notched  above  and  below,  so 
that  when  they  are  in  apposition  they  constitute  the  intervertebral 
foramina,  which  transmit  the  spinal  nerves  outward  and  the  spinal 
arteries  inward.  There  are  also  usually  noticeable  on  eacli  side  of  the 
arches  a  roughened  surface  posterior  to  the  articular  processes,  the 
tuberosity,  and  upon  the  bodies,  close  to  the  pedicles,  a  costal  process. 
The  costal  processes  are  short  and  rudimentary  in  the  cervical  and  lum- 
bar regions,  while  in  the  thoracic  region  they  become  the  ribs. 

Every  vertebra  of  the  series  possesses  characteristic  features,  but  in 
each  region  there  are  some  vertebras  whose  peculiarities  render  them 
easily  recognizable :  thus,  the  cervical  vertebrae  have  foramina  in  the 
costo-transverse  processes  for  the  vertebral  arteries,  the  dorsal  vertebrae 
have  facets  or  demi-facets  on  the  sides  of  their  bodies  for  the  articu- 
lation of  the  heads  of  the  ribs,  and  the  lumbar  vertebrae  are  without 
either  a  foramen  or  a  facet.  These  peculiarities  are  most  conspicuous 
in  the  middle  vertebrae  of  each  region,  while  at  the  junction  of  the  con- 
tiguous regions  the  adjoining  vertebrae  approximate  one  another  in  con- 
formation. 

The  cervical  vertebra  (Plate  1,  Vol.  I.)  are  the  smallest  and  most 
delicately  constructed  of  the  entire  column,  and  are  especially  adapted 
to  the  great  mobility  of  the  neck.  The  bodies  are  generally  concave 
from  side  to  side  on  their  upper  surfaces,  owing  to  the  elevation  of  their 
lateral  borders,  and  concave  from  before  backward,  in  consequence  of 
the  front  border  extending  downward.  The  arches  are  broad  but  com- 
paratively shallow,  and  the  spinal  foramen  which  they  enclose  is  heart- 
shaped,  gradually  enlarging  from  the  second  to  the  fifth  vertebra,  and 
diminishing  from  the  fifth  to  the  seventh.  The  spinous  processes  vary 
very  markedly,  being  wanting  in  the  first  cervical  vertebra,  large  and 
strong  in  the  second  and  seventh  vertebrae,  and  small  and  bifid  in  the 
intermediate  vertebrae.  The  laminae  are  long  and  narrow,  while  the 
pedicles  are  directed  backward  and  outward.  The  articular  processes, 
situated  at  the  junction  of  the  laminae  and  pedicles,  have  their  surfaces 
directed  upward  and  backward  above,  and  downward  and  forward  below. 
The  transverse  processes  are  not  strongly  developed,  but  are  reinforced 
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by  the  costal  processes,  which  extend  from  the  sides  of  the  body  and  join 
the  transverse  processes  at  their  extremities  by  a  bridge  of  bone,  thus 
enclosing  the  vertebral  foramen.  The  costal  process  in  connection  with 
the  seventh  vertebra  is  sometimes  developed  as  a  movable  cervical  rib. 

The  vertebrae  in  the  cervical  region  which  present  especial  features 
are  the  first,  second,  and  seventh.  The  first  cervical  vertebra  is  called 
the  atlas,  because  it  supports  the  head.  It  has  the  appearance  of  a 
large  bony  ring,  consisting  of  two  arches  joined  by  two  broad  lateral 
masses,  its  proper  body  having  become  separated  and  attached  to  that 
of  the  second  vertebra,  forming  the  odontoid  process,  which  extends 
upward  and  is  received  against  an  oval  facet  upon  the  anterior  arch 
of  the  atlas.  On  the  front  surface  of  the  anterior  arch  there  is  a 
tubercle  for  the  attachment  of  the  longus  colli  muscles.  The  posterior 
arch  is  more  delicately  shaped  than  the  anterior,  but  twice  as  long. 
On  its  back  surface  there  is  a  rough,  blunt  tubercle,  but  no  spinous 
process,  because  any  such  projection  would  interfere  with  the  freedom 
of  its  rotation.  The  atlas  is  of  greater  breadth  than  any  of  the  suc- 
ceeding cervical  vertebrae,  and  the  lateral  masses  present  on  their  upper 
surfaces  irregular  articular  facets,  which  are  variably  constricted  and 
have  their  outer  borders  raised  for  the  reception  of  the  condyles  of 
the  occipital  bone,  being  adapted  to  the  nodding  movements  of  the 
head.  Upon  the  under  surfaces  the  articular  facets  are  circular  and 
slightly  concave,  being  directed  downward  and  inward,  so  that  they 
enable  the  atlas  to  rotate  readily  upon  the  axis  vertebra  below.  Below 
the  inner  border  of  each  superior  articular  process  there  is  a  small 
tubercle  for  the  attachment  of  the  transverse  ligament,  which  divides  the 
ring  of  the  atlas  into  two  unequal  parts,  the  anterior  receiving  the 
odontoid  process,  and  the  posterior  being  occupied  by  the  spinal  cord 
below  the  medulla  oblongata.  The  costo-transverse  processes  extend  far- 
ther outward  than  those  of  any  of  the  other  cervical  vertebras,  for  the 
attachment  of  muscles  which  assist  in  rotating  the  head.  Through  the 
foramina  in  these  processes  the  vertebral  arteries  ascend,  and,  turning 
backward  and  inward,  are  accommodated  upon  grooves  behind  the  lateral 
masses,   which   also   transmit   outward    the    first   spinal    or   sub-occipital 
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nerves.  These  grooves  are  sometimes  converted  into  foramina  by  the 
development  of  bony  spicula?  arching  across  their  borders. 

The  second  cervical  vertebra  is  called  the  axis,  because  it  serves  as  a 
pivot  upon  which  the  head  rotates.  It  is  the  strongest  of  the  cervical 
vertebrae,  and  its  most  distinctive  feature  is  the  odontoid  process,  the 
detached  and  ankylosed  body  of  the  atlas.  This  process  is  attached  to 
the  occipital  bone  by  two  small  check  ligaments  (the  occipito-odontoid) , 
and  is  prevented  from  pressing  upon  the  upper  part  of  the  spinal  cord 
by  the  transverse  ligament  in  front  of  it.  The  pedicles,  lamina?,  and 
spinous  process  are  remarkably  strong :  the  latter  presents  a  median 
ridge  with  short,  depressed,  lateral  tubercles.  The  articular  surfaces  are 
modified  to  adapt  them  to  the  surfaces  of  the  vertebras  with  which  they 
are  in  contact,  and  the  costo-transverse  processes  are  shorter  and  the 
vertebral  foramina  smaller  than  in  the  atlas. 

The  seventh  cervical  vertebra  is  called  the  vertebra  prominens,  because 
of  the  comparatively  greater  projection  of  its  spinous  process,  which 
serves  as  a  distinctive  landmark  in  this  region.  In  rare  cases  the 
costo-transverse  process  is  perforated  by  a  foramen  for  the  vertebral 
artery  (that  vessel  usually  entering  the  foramen  in  the  sixth  vertebra), 
and  in  still  rarer  cases  the  development  of  a  cervical  rib  occurs  by  the 
costal  portion  being  segmented  off. 

The  dorsal,  or  more  properly  thoracic,  vertebras  are  especially  peculiar 
for  the  facets  upon  the  sides  of  their  bodies  for  the  articulations  of  the 
ribs,  and  for  the  length  and  obliquity  of  their  spinous  processes.  The 
bodies  in  the  middle  of  the  dorsal  series  are  as  broad  from  side  to  side 
as  they  are  from  front  to  back,  and  are  characteristically  heart-shaped. 
They  are  generally  thicker  and  concave  behind,  and  narrower  and  con- 
vex in  front.  On  each  side,  near  the  root  of  the  pedicle,  there  is  a 
demi-facet  above  and  below:  these,  when  articulated  with  the  adjoining 
vertebra?,  form  with  the  intervening  disk  of  fibro-cartilage  oval  surfaces 
for  the  reception  of  the  heads  of  the  corresponding  ribs.  The  pedicles 
are  directed  backward,  and  the  lamina?  overlap  each  other,  the  spinal 
foramen  which  they  enclose  being  circular  and  smaller  than  in  the  cer- 
vical region.     The  articular  processes  are  nearly  vertical,  and  the  costo- 
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transverse  processes  arise  behind  them.  The  latter  are  of  considerable 
length,  are  strongly  developed,  and  present  clubbed  extremities,  their 
anterior  portions  having  concave  facets  for  articulation  with  the  tubercles 
of  the  ribs.  The  first  and  twelfth  dorsal  vertebrae  in  general  conforma- 
tion approximate  respectively  the  last  cervical  and  first  lumbar  vertebrae. 

The  dorsal  vertebrae  which  have  noteworthy  differences  are  the  first, 
second,  ninth,  tenth,  eleventh,  and  twelfth.  The  first  dorsal  vertebra  has 
a  single  facet  on  each  side  of  the  body  for  the  reception  of  the  head  of 
the  first  rib,  and  a  demi-facet  below  for  the  upper  half  of  the  head  of 
the  second  rib.  In  other  respects  it  resembles  the  vertebra  prominens. 
The  second  is  peculiar  in  that  the  pedicles  occupy  a  higher  plane  than 
the  upper  surface  of  the  body  when  the  vertebra  is  in  position.  The 
ninth  has  a  costal  facet  on  its  pedicle  above,  but  is  without  any  on  its 
body  below.  The  tenth  has  a  single  facet  on  its  upper  border,  and  a 
small  one  on  the  upper  surface  of  the  transverse  process.  The  eleventh 
has  a  facet  on  its  pedicle  only.  The  twelfth  has  a  facet  near  the  lower 
border  of  its  pedicle,  and  the  inferior  articular  processes  are  convex  out- 
ward, resembling  those  of  the  lumbar  vertebras.  The  transverse  processes 
are  shorter  and  trifid,  ending  in  the  superior,  inferior,  and  external 
tubercles. 

The  lumbar  vertebras  are  the  largest  segments  of  the  entire  verte- 
bral column.  Their  bodies  are  more  constricted  in  the  middle  and  have 
their  margins  more  prominent,  although  in  other  respects  like  the  bodies 
of  the  thoracic  region.  The  arches  are  relatively  less  deep,  there  being 
considerable  intervals  between  the  laminae  of  the  neighboring  vertebrae 
upon  each  side.  The  spinal  foramen  is  larger  than  in  either  of  the 
upper  regions,  and  of  triangular  shape.  The  spinous  processes  are  broad 
and  thick  vertical  projections,  terminating  in  rough  lateral  tubercles 
below.  The  superior  articular  processes  are  concave  and  directed  in- 
ward, while  the  inferior  are  convex  and  directed  outward  and  forward. 
The  transverse  or  costal  processes  are  long  and  slender,  and  are  placed 
in  front  of  the  articular  processes  instead  of  behind  them,  as  in  the 
dorsal  vertebrae.  The  superior  tuberosities  are  connected  with  the  supe- 
rior articular  processes,  and  appear  as  rounded  knobs   (the  mammillary 
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PLATE   76. 

Figure  I. 

Antero-posterior  section  of  the  pelvis  with  the  viscera  removed  to  show  the  femoral  opening  or  ring  on  the  right 
side  and  the  branches  of  the  internal  iliac  artery,  and  especially  the  usual  course  of  the  obturator  vessels  and  nerve. 
(From  a  female  aged  twenty-three-) 


The  deep  circumflex  iliac  artery  and  veins. 

The  deep  epigastric  artery  and  veins. 

The  external  iliac  artery. 

The  external  iliac  vein. 

The  femoral  opening  or  ring. 

The  lunated  edge  of  Gimbernat's  ligament. 

The  inferior  vesical  and  middle  heemorrholdal  arteries. 

The  internal  pudic  artery. 

The  sciatic  artery. 

Section  through  the  symphysis  pubis. 

The  common  iliac  vein. 

The  common  iliac  artery. 


13.  The  internal  iliac  artery. 

14.  The  upper  cord  of  the  sacral  plexus  of  nerves. 

15.  The  internal  iliac  vein. 

16.  The  superior  vesical  artery. 

17.  The  obturator  nerve. 

18.  The  obturator  artery. 

19.  The  gluteal  artery. 

20.  The  obturator  vein. 

21.  Lateral  sacral  artery. 

22.  The  middle  cord  of  the  sacral  plexus. 
21.  The  lower  cord  of  the  sacral  plexus. 
24.  The  great  sacro-sciatic  ligament. 


Figure  2. 


Transverse  section  of  the  pelvis,  to  show  the  occasional  origins  of  the  obturator  artery  from  the  epigastric  and  their 
various  relations  to  the  femoral  opening:  of  importance  in  the  operation  for  femoral  hernia.  (From  a  female  aged 
twenty-seven.) 


1.  Gimbernat's  ligament  upon  the  left  side,  and  the  femoral 

opening. 

2.  The  left  deep  epigastric  artery. 

3.  The  left  deep  circumflex  iliac  artery. 

4.  The  external  cutaneous  nerve. 

5.  The  left  obturator  artery  curving  along  the  edge  of 

Gimbernat's  ligament. 

6.  The  anterior  crural  nerve. 

7.  Section  through  the  left  innominate  bone. 


8.  The  right  femoral  opening,  showing  well  Gimbernat's 

ligament. 

9.  The  right  deep  epigastric  artery. 

10.  The  right  deep  circumflex  iliac  artery. 

11.  The  right  external  cutaneous  nerve. 

12.  The  right  obturator  artery,  passing  in  immediate  rela- 

tion to  the  external  iliac  vein. 

13.  The  right  anterior  crural  nerve. 

14.  Section  through  the  right  innominate  bone. 


Figure  3. 


The  superficial  dissection  of  the  male  perineum,  showing  the  deep  fascia  (of  Colles)  covering  the  urethral  region,  the 
fatty  tissue  occupying  the  ischio-rectal  region,  and  the  external  sphincter  ani  muscle. 


1.  The  scrotum. 

2.  The  deep  layer  of  the  superficial  fascia  covering  the 

urethral  region. 

3.  The  fascia  lata. 

4.  The  tuberosity  of  the  ischium  on  the  right  side. 

5.  The  external  sphincter  ani  muscle. 

6.  The  right  gluteus  maximus  muscle. 

7.  The  skin  and  superficial  layer  of  the  superficial  fascia 

reflected. 


8.  The  central  tendon  of  the  perineum. 

9.  The  superficial  fascia  and  fat  in  the  left  ischio-rectal 

fossa. 

10.  The  anus. 

11.  The  left  gluteus  maximus  muscle. 

12.  The  ano-coccygeal  ligament. 
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processes),  and  the  inferior  tuberosities  point  downward  from  the  bases 
of  the  transverse  processes,  and  are  called  accessory  processes.  The  latter 
are  pronounced  in  some  of  the  lower  animals,  and  serve  to  lock  the  ver- 
tebrae in  this  region  very  closely.  The  fifth  lumbar  vertebra  is  different 
from  its  fellows  in  having  the  body  much  thicker  in  front  than  behind, 
forming,  when  articulated  with  the  sacrum,  the  sacro-vertebral  promontory, 
and  in  approaching  in  character  the  upper  sacral  vertebra  in  the  great 
size  of  its  transverse  jirocesses  and  in  the  wide  interval  between  the  in- 
ferior articular  processes. 

In  the  embryo  about  the  sixth  or  seventh  week  the  vertebral  column 
becomes  first  developed  as  a  cartilaginous  framework  for  the  succeeding 
centres  of  ossification,  of  which  there  are  usually .  three  for  each  typical 
vertebra, — one  for  the  body  and  two  for  the  lateral  portions  of  the  arch. 
The  deposit  of  bone  begins  about  the  fortieth  day  in  the  neural  arch 
of  the  first  vertebra  and  proceeds  gradually  downward  in  the  arches  of 
the  vertebras  below  in  successive  order ;  while  in  the  bodies  it  begins  at 
the  middle  of  the  column  (the  ninth  dorsal  vertebra)  about  the  forty- 
eighth  day,  and  extends  upward  and  downward.  Ossification  is  more 
rapid  in  the  arches  than  in  the  bodies,  and  the  lines  of  junction  which 
they  form  with  the  bodies  (the  neuro-central  sutures)  usually  become 
obliterated  between  the  third  and  sixth  years.  In  consequence  of  the 
process  naturally  extending  from  above  downward,  arrest  of  development 
is  most  apt  to  occur  in  the  lumbar  or  the  sacral  region,  and  the  neural 
canal,  not  being  closed  posteriorly,  may  allow  the  membranes  of  the  cord 
with  the  cerebro-spinal  fluid  to  bulge  outward  in  the  middle  line  as  a 
soft  tumor  beneath  the  skin,  called  spina  bifida.  It  is  possible  that  this 
affection  is  caused  by  an  excessive  secretion  of  the  cerebro-spinal  fluid 
in  the  early  development,  which  prevents  the  coalescence  of  the  lateral 
portions  of  the  neural  arches.  The  various  processes  are  progressively 
developed  from  secondary  ossific  centres  usually  arising  in  their  respec- 
tive positions. 

The  bodies  of  all  the  movable  vertebras  are  united  by  the  inter- 
position of  the  disks  of  intervertebral  fibro-cartilage,  of  which  there 
are  twenty-three,  forming  fourteen  centimetres,  or  about  five  and  a  half 
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inches,  of  the  length  of  the  entire  vertebral  column  in  a  man  of  average 
stature.  Each  disk  consists  of  outer  concentric  layers  of  fibro-cartilage 
(annulus  fibrosus),  surrounding  a  pulpy  nucleus  (nucleus  pulposus), 
which  resembles  a  synovial  sac.  The  nucleus  is  not  quite  in  the  centre 
of  the  fibro-cartilage,  and  contains  a  small  irregular-shaped  cavity.  The 
superficial  fibres  at  the  circumference  are  vertical,  while  those  of  the 
deeper  layers  cross  one  another,  taking  an  oblique  direction  from  side 
to  side,  and  contain  cartilage-cells  in  their  interspaces.  The  smallest  of 
the  disks  is  between  the  fifth  and  sixth  cervical  vertebras,  from  which 
they  gradually  enlarge  downward.  In  the  cervical  and  lumbar  regions 
the  disks  are  all  higher  in  front  than  they  are  behind,  and  in  the 
dorsal  region  they  are  somewhat  higher  behind  than  in  front.  The 
lumbo-sacral  disk  is  peculiarly  ridge-shaped,  being  nearly  twice  as  high 
in  front  as  the  disks  above  it. 

The  entire  column,  composed  of  the  vertebral  bodies  and  disks  of 
fibro-cartilage,  is  ensheathed  with  a  continuous  layer  of  white  fibres, 
intimately  associated  with  the  periosteum,  which,  owing  to  its  greater 
thickness  in  front  and  behind,  is  specialized  into  two  bands,  called  the 
anterior  and  posterior  common  ligaments.  The  anterior  commences  at 
the  anterior  tubercle  of  the  atlas,  between  the  longus  colli  muscles,  and 
descends  along  the  front  of  the  column  to  the  coccyx.  This  ligament 
consists  of  several  layers,  the  outer,  composed  of  long  fibres,  extending 
over  several  vertebrae,  and  the  inner,  of  short  fibres,  from  one  vertebra 
to  another.  It  is  thicker  over  the  bodies  of  the  vertebrae  than  the 
intervertebral  disks.  The  posterior  ligament  is  within  the  neural  canal, 
extending  from  the  anterior  border  of  the  foramen  magnum  to  the 
sacrum,  and  being  attached  to  the  posterior  surfaces  of  the  vertebral 
bodies  and  the  disks  throughout  its  course.  It  has  a  scalloped  appear- 
ance when  examined  in  its  entire  length,  owing  to  its  being  narrowed 
and  thinned  opposite  the  middle  of  each  vertebral  body  for  the  exit  of 
the  venae  basis  vertebrarum.  It  also  consists  of  several  layers,  the  fibres 
of  which  are  disposed  similarly  to  those  of  the  anterior  ligament. 

The  interlaminar  ligaments  (or  ligamenta  subflava)  fill  the  intervals 
between  the  neural  arches.     They  are  thick  bands  of  pure  yellow  elastic 
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fibres,  attached  to  the  roughened  edges  of  the  opposing  laminge  above 
and  below.  They  are  continuous  from  side  to  side,  uniting  beneath  the 
spinous  processes  and  giving  origin  to  the  interspinous  ligaments.  These 
consist  of  double  layers  of  horizontal  white  fibres  extending  from  the 
median  ridge  of  each  lower  spine  to  the  inter-tuberous  space  of  the 
spine  above.  They  are  variably  developed  in  different  localities,  being 
especially  weak  in  the  neck.  The  supraspinous  ligament  consists  of 
a  longitudinal  continuous  band  extending  along  the  series  of  spinous 
processes.  It  is  inseparable  from  the  lumbar  fascia,  and  is  specialized 
in  the  dorsal  region  as  the  ligamentum  apicum,  and  in  the  neck  as  the 
ligamentum  nuchas.  The  special  ligaments  concerned  in  the  articulation 
of  the  skull  with  the  upper  two  cervical  vertebrae,  and  in  the  articula- 
tion of  the  ribs  with  the  dorsal  vertebrse,  are  described  in  Vol.  I. 

The  average  length  of  the  vertebral  column  in  the  well-formed  adult 
male  is  about  sixty-nine  centimetres,  or  twenty-seven  and  three-fourths 
inches,  and  in  the  female  sixty-seven  and  a  half  centimetres,  or  twenty- 
seven  inches.  When  viewed  from  the  side  the  bodies  are  seen  to  increase 
in  size  from  above  downward,  forming  an  elongated  cone,  and  when  in 
the  erect  position  the  line  of  the  centre  of  gravity  passes  through  the 
column  from  the  odontoid  process  through  the  front  of  the  body  of  the 
second  dorsal,  the  middle  of  the  twelfth  dorsal,  and  the  border  of  the 
last  lumbar  vertebra. 

At  birth  the  infant's  sj>ine  is  quite  straight,  serving  merely  to  con- 
nect the  head,  limbs,  and  ribs,  and  as  a  protecting  column  to  the  spinal 
cord.  It  is  very  flexible  at  this  time,  and  totally  without  the  important 
factors  of  gravity  and  muscular  contraction  which,  as  the  child  begins 
to  sit  and  stand  and  walk,  tend  to  produce  the  characteristic  curvatures 
in  the  neck,  back,  and  loins.  These  curvatures  are  not  fully  developed 
until  adult  life;  and,  as  the  spinal  column  owes  to  them  its  elasticity 
and  power  of  withstanding  various  forces  communicated  to  it,  they  are 
deserving  of  special  attention.  In  the  back  of  a  young  child,  especially 
if  it  be  delicate  or  the  subject  of  rickets,  there  will  always  be  noticed 
a  general  curving  of  the  column  backward.  In  fact,  this  convex  curva- 
ture of  the   back   is   that   which   persons   naturally  assume  when   feeble 
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or  weary  at  any  period  of  life,  and  habit  or  occupation  often  makes  it 
very  pronounced.  The  dorsal  curvature  and  the  pelvic  curvature,  made 
up  of  the  sacro-coccygeal  vertebrae,  are  the  natural  ones  found  in  the 
infant.  In  the  embryo,  at  the  very  beginning  of  the  formation  of  the 
column  it  assumes  this  dorsal  convexity,  and  as  soon  as  the  sacral  prom- 
ontory is  developed  it  is  modified  only  by  the  addition  of  the  pelvic 
curve.  The  normal  curvatures  of  the  spine  are  maintained  to  a  great 
extent  by  the  disks  of  intervertebral  fibro-cartilage,  which  are  most 
developed  in  the  regions  where  most  movement  is  allowed.  The  disks 
act  as  buffers  in  resisting  shocks,  and  contribute  very  much  to  the 
elasticity  of  the  spine.  The  natural  curves  are  all  antero-posterior,  with 
a  very  slight  deviation  to  the  right  in  the  thoracic  region,  as  already 
stated  (page  174).  The  erector  spina?  mass  of  muscles  occupy  the  gut- 
ters upon  either  side  of  the  spinous  processes,  and,  being  inserted  into 
the  spines  and  the  transverse  processes,  tend  to  establish  equilibrium. 
The  motions  which  the  muscles  are  capable  of  exerting  upon  the  spinal 
column  are  lateral,  antero-posterior,  and  rotatory.  The  greatest  degree 
of  rotation  and  lateral  flexion  is  found  in  the  neck  and  loins.  Struc- 
tural changes  and  unequal  muscular  exercise  produce  deformity.  When 
the  curvatures  are  exaggerated  they  are  called  cyphosis,  lordosis,  and 
scoliosis,  according  as  the  convexity  is  directed  backward,  forward,  or 
laterally.  The  first  deformity,  or  cyphosis,  is  seen  in  rickets  or  in 
caries  of  the  bodies  of  the  vertebra?  {i.e.,  Pott's  disease).  The  lordosis, 
or  saddle-back,  is  produced  very  often  by  inflammation  of  the  hip  (as 
in  coxalgia),  and  the  scoliosis,  which  is  the  most  frequent,  is  generally 
met  with  among  young  people  who  assume  vicious  attitudes.  It  is  an 
invariable  rule  with  regard  to  spinal  deformities  that  if  a  weakness 
occurs  at  any  point  which  occasions  deviation  there  will  arise  compen- 
sating deviations  above  or  below  it.  In  marked  cases  there  will  also 
occur  a  rotatory  curvature,  caused  by  the  contraction  of  the  slips  of 
the  longissimus  dorsi  muscles  which  are  attached  to  the  angles  of  the 
ribs.  This  is  sometimes  so  powerful  that  the  transverse  processes  are 
twisted  into  the  usual  position  of  the  spines.  The  most  frequent  seat  of 
lateral  curvature  is  about  the  fourth  or  fifth  dorsal  vertebra. 
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The  weakest  part  of  the  column  is  between  the  second  and  third 
cervical  vertebrae.  The  most  movable  part  is  at  the  junction  of  the 
twelfth  dorsal  and  first  lumbar  vertebra?,  and  here  the  back  is  most 
liable  to  injury  from  strain.  There  is  very  slight  motion  between  any 
two  vertebrae,  but  the  degree  of  movement  resulting  from  the  sum  of 
the  motions  between  the  contiguous  vertebrae  of  the  series  is  consider- 
able, and  variable  in  different  individuals.  It  can  be  increased  by 
early  acrobatic  training  to  an  almost  incredible  degree,  as  is  seen  in 
contortionists,  who  can  bend  the  spine  backward  so  that  the  head  can 
be  brought  forward  between  the  thighs.  The  weight  of  the  head  and 
upper  extremities  increases  the  convexity  of  the  back,  and  compresses 
the  intervertebral  disks,  so  that  at  night  the  ordinary  stature  of  the 
adult  is  diminished  about  thirteen  millimetres,  or  half  an  inch,  from 
what  it  was  on  rising  in  the  morning. 

When  the  arches  of  all  the  vertebrae  are  removed  by  sawing  through 
the  lamina?  close  to  the  articular  processes,  the  membranes  of  the  spinal 
cord  will  be  found  embedded  in  loose  connective  tissue  containing  a 
quantity  of  reddish-colored  fat  and  more  or  less  serous  fluid.  The  space 
between  the  outer  fibrous  sheath  or  dura  mater  of  the  cord  and  the 
neural  arches  of  the  column  is  the  extra-dural  space,  and  contains  a 
remarkable  plexus  of  large  and  tortuous  veins,  supported  within  the 
meshes  of  the  cellular  tissue. 

These  veins  constitute  the  dorsal  intraspinal  plexus  of  veins,  and  re- 
ceive the  communications  from  the  extra-spinal  plexus  above  referred  to. 
Within  the  spinal  canal  there  are  two  pairs  of  longitudinal  vein-trunks, 
called,  from  their  situation,  the  posterior  and  anterior  longitudinal  spinal 
veins,  the  posterior  pair  being  in  relation  to  the  laminae  on  each  side, 
and  the  anterior  pair  on  each  side  of  the  posterior  common  ligament 
which  extends  over  the  bodies  of  the  vertebrae  throughout  the  length 
of  the  column  (page  188).  These  longitudinal  veins  are  connected 
by  transverse  links,  which  bring  them  all  into  direct  communication. 
Between  the  two  posterior  longitudinal  veins  the  transverse  branches 
extend  across  the  interlaminar  ligaments,  and  between  the  two  ante- 
rior longitudinal  veins  the  transverse  branches  cross  over  the  backs  of 
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the  vertebral  bodies,  and  are  comparatively  larger,  because  they  receive 
the  blood  from  the  veins  of  the  cancellous  structure  of  the  bodies  of  the 
vertebrae,  which   issue   by  two   foramina  and   are   called   the  venae  basis 
vertebrarum.      Furthermore,    there    are    lateral    transverse   veins    on    the 
inner   side   of  the   vertebral   pedicles,    which    connect   the    posterior   and 
anterior  longitudinal  veins  of  the  same  side  and  thus  complete  a  system 
of  venous  rings   in  relation  to   each  vertebral  segment.     All  tbe  above 
veins  are  situated  between  the  spinal  canal  and  the  dura  mater  of  the 
cord,  and   are   therefore   called   the   meningo-rachidian  veins.     They  are 
larger  in  the  dorsal  and  lumbar  portions  of  the  column  than  they  are 
in   the   cervical   portion,  and    they    communicate   in   the   several   regions 
with   the   vertebral,   intercostal,    lumbar,    and   sacral   veins   by   branches, 
the    rami   spinales,    which    make   their    exit   through    the    intervertebral 
foramina.     There   are   no  valves   in    any  of  the   spinal  veins,  and   they 
are   therefore   liable   to   become   congested   in    diseases  of  the   spine.     It 
has  been  inferred  that  owing  to  this  fact  much  benefit  may  be  derived 
from  the  treatment  by  suspension  in  such  diseases,  whereby  the  stasis  in 
the  veins  of  the  cord  is  relieved. 

The  dura  mater  of  the  spinal  cord  is  continuous  with  the  dura 
mater  of  the  brain  (Plate  4,  Fig.  2,  Vol.  I.),  but  it  is  attached  to  the 
bone  only  at  the  margin  of  the  foramen  magnum,  and  by  loose  slender 
connective  tissue  to  the  posterior  common  ligament  (page  188),  so  that 
there  are  no  intra-spinal  adhesions  which  would  hinder  the  easy  move- 
ments of  the  vertebra?  upon  one  another.  The  cord  does  not  occupy  the 
whole  cavity  of  the  spinal  canal,  being  separated  from  the  inner  surfaces 
of  the  vertebral  arches  by  the  contents  of  the  extra-dural  space  above 
described.  When  the  dura  mater  is  completely  exposed,  it  appears  as  a 
tough  fibrous  membrane,  the  theca  vertebralis,  enveloping  the  cord  as 
far  as  the  second  bone  of  the  sacrum,  whence  it  continues  as  a  narrow 
fibrous  string  to  the  coccyx,  blending  with  the  periosteum.  It  is  rela- 
tively larger  in  the  cervical  and  lumbar  portions  of  the  spine  corre- 
sponding to  the  origins  of  the  spinal  nerves  which  respectively  form  the 
brachial  and  lumbar  plexuses  of  nerves  in  these  localities.  Upon  each 
side  there  are  rows  of  double  openings  near  the  intervertebral  and  sacral 
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foramina,  which,  give  exit  to  the  anterior  and  posterior  roots  of  the 
spinal  nerves,  about  which  the  membrane  is  prolonged  as  far  as  the 
foramina,  where  it  blends  with  the  periosteum. 

The  structure  of  the  dura  mater  of  the  cord  consists  of  white  fibrous 
tissue  interwoven  with  a  considerable  amount  of  elastic  tissue,  and  there- 
fore unlike  the  corresponding  membrane  of  the  brain.  It  is  somewhat 
thicker  behind  than  in  front,  and  both  its  internal  and  external  surfaces 
are  lined  with  a  delicate  layer  of  epithelium.  It  is  supplied  by  very 
fine  meningeal  branches  of  the  spinal  arteries,  which  may  sometimes  be 
seen,  when  the  vessels  are  well  injected,  ramifying  upon  the  outer  surface 
like  little  tendrils.  The  veins  terminate  in  the  plexus  of  spinal  veins, 
and  a  few  nerve-filaments  have  been  traced  upon  it.  When  the  dura 
mater  is  slit  open,  it  will  be  seen  that  it  does  not  send  prolongations 
into  the  substance  of  the  cord  which  it  contains,  but  forms  a  distinct 
loose  sheath.  The  internal  surface  is  more  or  less  connected  with  the 
delicate  arachnoid  membrane,  which  is  a  continuation  of  the  arach- 
noid membrane  of  the  brain.  This  is  reflected  over  the  spinal  nerves 
as  they  pass  to  the  openings  in  the  dura  mater,  and  closely  invests  the 
cord,  the  pia  mater  being  interposed  between  them.  The  interval  be- 
tween the  dura  and  the  arachnoid  is  known  as  the  sub-dural  space,  in 
contradistinction  to  that  between  the  arachnoid  and  the  pia  mater,  which 
is  the  sub-arachnoidean  space.  These  spaces  are  now  regarded  as  lymph- 
spaces.  In  both,  during  life,  there  is  a  secretion  of  transparent  serous 
fluid,  the  cerebrospinal  fluid:  this  is  more  abundant,  however,  within 
the  sub-arachnoidean  space,  which  is  directly  continuous  with  the  similar 
space  within  the  membranes  of  the  brain,  the  spinal  fluid  being  the 
same  as  and  communicable  with  the  fluid  within  the  general  ventricular 
cavity  of  the  brain  through  the  foramen  of  Magendie,  the  opening  in 
the  inferior  boundary  of  the  fourth  ventricle,  as  previously  described 
(page  50,  Vol.  I.).  Cases  of  spina  bifida  afford  an  actual  demonstration 
of  the  communication  of  the  cerebro-spinal  fluid,  for  when  a  child  who 
possesses  this  condition  of  malformation  coughs  or  cries,  the  fluid  within 
the  cerebral  ventricles  appears  to  be  momentarily  forced  into  the  menin- 
geal tumor  of  the  spine.  The  amount  of  fluid  normally  contained  within 
Vol.  II.— 25 


PLATE   77. 


Figure  1. 

The  deep  perineal  fascia  Is  reflected  from  the  urethral  region  to  show  the  intermuscular  triangles,  the  superficial 
perineal  vessels  and  nerves,  and  the  perineal  surface  of  the  triangular  ligament;  the  fat  is  also  removed  from  the  ischio- 
rectal fossie,  exposing  the  levator  ani  muscle  on  the  right  side  and  the  inferior  rectal  vessels  and  nerves  on  the  left. 


1.  The  handle  of  a  staff  introduced  into  the  urethra. 

2.  The  cut  margin  of  the  superficial  fascia. 

3.  The  right  corpus  cavernosum. 

4.  The  corpus  spongiosum. 

5.  The  fascia  lata. 

6.  The  accelerator  urinae  muscle. 

7.  The  deep  perineal  fascia  reflected. 

8.  The  erector  penis,  or  ischio-cavernosus  muscle. 

9.  The  anterior  layer  of  the  triangular  ligament. 

10.  The  superficial  transverse  perineal  muscle. 

11.  The  deep  perineal  fascia  reflected. 

12.  The- right  gluteus  maximus  muscle. 

13.  The  levator  ani  muscle. 

14  The  external  sphincter  ani  muscle. 

15.  The  anus. 

16.  The  attachment  of  the  sphincter  ani  muscle  to  the 

coccyx  by  the  ano-coccygeal  ligament. 

17.  The  median  raphe  of  the  scrotum. 


18.  The  margin  of  the  incision   through  the  skin   and 

superficial  fascia. 

19.  The  left  corpus  cavernosum. 

20.  The  left  adductor  magnus  muscle. 

21.  The  superficial   perineal  vein,    artery,    and    anterior 

perineal  nerve. 

22.  The  inferior  pudendal  nerve. 

23.  The  left  semi-tendinosus  muscle. 

24.  The  superficial  perineal  vessels  and  nerve. 

25.  The  fascia  lata  over  the  tuber  ischii. 

26.  The  triangular  ligament.' 

27.  The  central  tendinous  point  of  the  perineum. 

28.  The  transverse  perineal  artery,  vein,  and  nerve. 

29.  The  gluteus  maximus  muscle. 

30.  The  internal  pudic  artery,  vein,  and  nerve. 

31.  The  inferior  haemorrhoidal  vessels  and  nerve. 

32.  The  margin  of  the  left  gluteus  maximus  muscle. 

33.  The  great  sacro-sciatic  ligament. 

34.  The  fourth  sacral  nerve. 


Figure  2. 


The  muscles  of  the  urethral  region  are  removed  to  show  the  relations  of  the  crura  of  the  penis  and  the  deeper  ves- 
sels to  the  bulb  of  the  spongy  portion  of  the  urethra,  and  the  position  of  the  sub-urethral  glands  (of  Cowper)  in  relation 
to  the  deep  layer  of  the  triangular  ligament. 


1.  The  handle  of  a  staff  introduced  into  the  urethra. 

2.  The  fascia  lata  over  the  right  gracilis  and  adductor 

magnus  muscles. 

3.  The  corpus  spongiosum. 

4.  The  right  crus  of  the  penis. 

5.  The  ischio-cavernosus  artery. 

6.  The  bulb  of  the  spongy  portion  of  the  urethra. 

7.  The  right  sub-urethral,  or  Cowper's,  gland. 

8.  The  right  tuber  ischii,  covered  with  the  fascia  lata. 

9.  The  levator  ani  muscle. 

10.  The  right  great  sacro-sciatic  ligament. 

11.  The  right  gluteus  maximus  muscle  reflected. 

12.  The  cut  margin  of  the  superficial  fascia. 


13.  The  left  adductor  magnus  muscle, 

14.  The  inferior  pudendal  nerve. 

15.  The  left  crus  of  the  penis. 

16.  The  left  semi-tendinosus  muscle. 

17.  The  dorsal  artery  of  the  penis. 

18.  The  artery  of  the  bulb. 

19.  The  bulb  of  the  spongy  portion  of  the  urethra. 

20.  The  position  of  the  membranous  portion  of  the  urethra. 

21.  The  left  superficial  haemorrhoidal  vessels  and  nerve. 

22.  The  anus. 

23.  The  left  great  sacro-sciatic  ligament. 

24.  The  left  gluteus  maximus  muscle. 

25.  The  coccygeal  tendon  of  the  sphincter  ani  muscle. 
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the  sub-arachnoidean  space  of  the  cord  is  probably  about  an  ounce.  It 
undoubtedly  serves  the  important  purpose  of  subduing  the  effects  of 
shock  upon  the  cord  from  external  violence. 

Beneath  the  arachnoid  membrane  is  the  pia  mater  of  the  cord, 
which  does  not  correspond  to  the  similar  membrane  of  the  brain  except 
in  its  relative  position.  It  is  not  so  much  a  supporting  tissue  for  the 
blood-vessels  as  it  is  for  the  nerve-centre  itself,  being  altogether  stronger, 
more  fibrous  in  structure,  and  more  adherent  to  the  tissue  of  the  cord. 
It  is  prolonged  within  the  anterior  and  posterior  median  fissures  of  the 
cord,  and  forms  the  neurilemma  or  proper  sheath  of  each  of  the  spinal 
nerves.  The  veins  of  the  spinal  cord  form  a  fine,  tortuous  plexus  in 
the  meshes  of  the  pia  and  open  into  the  intra-spinal  plexus  by  branches 
which  accompany  the  nerves  to  the  intervertebral  foramina.  The  pia 
mater  appears  thickened  in  front,  and  extends  along  the  anterior  median 
fissure  as  a  white,  glistening  band,  the  linea  splendens  (of  Hatter). 
Laterally  the  pia  mater  constitutes  the  lig amentum  denticulatum,  par- 
tially separating  the  anterior  and  posterior  roots  of  the  spinal  nerves 
by  fibrous  processes  which  extend  from  the  cord  to  the  inner  surface 
of  the  dura.  These  processes  appear  pointed  at  their  dural  insertions. 
They  are  arranged  in  a  series  of  about  twenty  upon  each  side  of  the 
cord,  which  they  serve  in  a  measure  to  support  within  the  spinal  fluid 
during  the  movements  of  the  spinal  column.  The  latter  function  is  also 
maintained  by  the  downward  prolongation  of  the  pia  mater  from  about 
the  level  of  the  second  lumbar  vertebra,  where  the  cord  terminates. 
This  prolongation  is  called  the  filum  terminate,  or  central  ligament.  It 
passes  through  the  cauda  equina  to  the  top  of  the  sacral  canal,  where 
it  blends  with  the  dura  and  continues  to  the  coccyx.  The  pia  is  com- 
posed of  longitudinally-arranged  connective-  and  elastic-tissue  fibres.  It 
is  provided  with  filaments  from  the  posterior  roots  of  the  spinal  nerves 
and  from  the  sympathetic  nerve. 

The  spinal  cord  (medulla  sjoinalis)  is  the  continuation  of  the 
medulla  oblongata  within  the  vertebral  canal  (Plate  85).  It  is  forty- 
five  centimetres,  or  about  eighteen  inches,  in  length,  and  varies  in  weight 
in    different   individuals,   averaging   about   an   ounce   and   a   half,   being 


196  THE  REGION  OF   THE  BACK. 

somewhat  lighter  in  the  female  than  in  the  male.  It  extends  downward 
to  the  lower  border  of  the  first  lumbar  vertebra,  where  it  terminates 
in  the  conus  medullaris,  from  which  the  roots  of  the  nerves  arise  upon 
each  side,  forming  a  leash  or  bundle  of  nerve-cords  called  the  cauda 
equina,  in  tbe  midst  of  which,  posteriorly,  is  the  filum,  terminate,  the 
prolongation  of  the  pia  mater  of  the  cord  above  described.  In  the 
female  the  spiual  cord  usually  terminates  at  the  second  lumbar  vertebra. 
Looked  at  in  situ  (Plate  85),  it  is  noticeable  that  the  cord  does  not  fill 
the  vertebral  canal,  and  that  it  is  not  of  uniform  size,  being  enlarged 
between  the  second  cervical  and  the  first  dorsal  vertebra,  forming  the 
cervical  or  brachial  enlargement,  and  between  the  eleventh  dorsal  and 
the  first  lumbar  vertebra,  forming  the  lumbar  enlargement.  The  trans- 
verse measurements  of  the  cord  are,  in  the  cervical  enlargement  opposite 
the  disk  between  the  fifth  and  sixth  cervical  vertebrae  about  thirteen 
millimetres,  throughout  the  dorsal  or  thoracic  region  about  ten  milli- 
metres, and  in  the  lumbar  enlargement  opposite  the  twelfth  dorsal 
vertebra  about  twelve  millimetres.  The  antero-posterior  measurement 
averages  about  eight  millimetres. 

When  viewed  in  position,  it  will  be  noticed  that  the  connections  of 
the  cord  consist  of,  besides  its  upward  continuation  into  the  brain 
through  the  medulla  oblongata,  the  roots  of  the  spinal  nerves,  which 
pass  out  laterally  from  it  and  leave  the  vertebral  canal  through  the 
intervertebral  foramina.  If  the  finger  be  carefully  inserted  from  either 
side  between  any  two  of  the  pairs  of  roots  of  the  spinal  nerves,  it  will 
be  found  that  the  cord  is  connected  with  the  theca  along  the  position  of 
the  anterior  fissure  by  the  linea  splendens,  and  that  its  anterior  surface 
can  be  thus  explored  while  in  position. 

The  spinal  cord  when  removed  from  the  vertebral  canal  is 
found  to  be  partially  divided  by  longitudinal  fissures  in  front  and  be- 
hind which  nearly  reach  its  centre.  The  anterior  median  fissure  is  the 
widest,  and  extends  through  about  one-third  of  the  substance  of  the 
cord  to  a  transverse  layer  of  white  tissue  called  the  anterior  white  com- 
missure, which  connects  the  anterior  portions  of  the  two  halves  of  the 
cord.     The  posterior  median  fissure  is  less  distinct  upon  the  surface  than 
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the  anterior,  but  extends  deeper  through  about  one-half  of  the  substance 
of  the  cord  to  the  posterior  gray  commissure.  There  is  also  upon  each 
side  a  posterior  lateral  groove  or  fissure,  which  corresponds  to  the  line 
of  entrance  of  the  posterior  roots  of  the  spinal  nerves,  and  extends  to 
the  posterior  cornu  of  the  gray  matter  in  the  interior  of  the  cord ; 
and  an  anterior  lateral  groove  or  fissure  (not  well  marked),  which  indi- 
cates the  line  of  emergence  of  the  anterior  roots  of  the  spinal  nerves. 
By  means  of  these  fissures  the  external  white  portion  of  the  cord  is 
marked  out  into  anterior,  lateral,  and  posterior  tracts  or  columns  on  each 
side,  which  are  respectively  continuous  with  the  corresponding  anterior 
pyramid,  the  lateral  tract,  and  the  restiform  body  of  the  medulla  oblon- 
gata (page  45,  Vol.  I.).  The  posterior  column  upon  each  side  of  the 
posterior  median  fissure  is  subdivided  by  an  intermediate  furrow  (the 
sulcus  intermedins  posticus)  into  two  slender  white  bands,  which  are 
respectively  called  the  inner  or  posterior  median  column  {of  Goll)  and 
the  outer  or  posterior  lateral  column  {of  Burdach),  and  which  are  con- 
tinuous with  the  posterior  pyramid  above.  Both  extend  through  the 
whole  length  of  the  cord. 

The  structure  of  the  cord  can  be  best  understood  from  horizontal  sec- 
tions at  various  levels,  from  which  it  will  be  found  to  be  nearly  solid, 
being  composed  of  white  substance  externally  enclosing  gray  matter 
internally  and  surrounding  a  fine  central  canal  (or  ventricle  of  the 
cord),  which  extends  from  the  fourth  ventricle  of  the  cerebellum  above 
through  the  entire  cord  to  the  conus  medullaris  below. 

The  gray  matter  in  any  transverse  section  has  somewhat  the  form 
of  the  outspread  wings  of  a  butterfly,  owing  to  its  being  disposed  in  two 
curved  masses,  the  convex  borders  turned  toward  each  other  and  con- 
nected in  the  centre  by  a  narrow  band  constituting  the  gray  commissure. 
Each  curved  mass  has  anterior  and  posterior  cornua,  or  horns,  which  in 
shape  may  be  compared  to  the  front  and  back  wings  of  the  insect.  The 
anterior  cornua  are  broader  but  less  wide-spread  than  the  posterior,  and 
project  toward  the  lines  of  emergence  of  the  anterior  roots  of  the  spinal 
nerves,  while  the  posterior  cornua  are  narrower,  wider  apart,  and  project 
to  the  posterior  lateral  grooves  occupied  by  the  posterior  nerve-roots. 
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In  the  cervical  and  upper  dorsal  regions  there  are  additional  projec- 
tions between  the  anterior  and  posterior  cornua  on  each  side,  which 
extend  outward  opposite  the  gray  commissure.  They  are  called  the  lateral 
cornua,  or  intermedio-lateral  tracts,  and  their  fibres  have  been  traced 
through  the  medulla  oblongata.  At  other  parts  of  the  cord — i.e.,  the 
upper  cervical,  the  lower  dorsal,  and  especially  the  lumbar  enlargement 
— there  are  other  projections  of  the  gray  matter  noticeable  on  the  inner 
side  of  the  neck  of  each  posterior  cornu  and  just  behind  the  gray  com- 
missure. These  are  called  the  visceral  columns  (of  Clarke).  The  cornua 
of  the  gray  matter  can  be  distinguished  in  a  horizontal  section  of  any 
part  of  the  cord  above  the  conus  medullaris,  in  which  the  gray  matter 
is  arranged  in  a  central  mass  without  horn-like  projections,  and  inter- 
rupted only  by  the  continuation  of  the  anterior  and  posterior  median 
fissures.  On  the  conus  the  surrounding  white  matter  gradually  diminishes, 
and  disappears  altogether  at  the  filum  terminale. 

Upon  examining  a  transverse  section  of  the  middle  of  the  cord,  it 
will  be  noticed  that  the  posterior  cornua  are  constricted  at  their  junction 
with  the  anterior  cornua.  This  is  called  the  neck,  or  cervix  cornu,  which 
first  enlarges,  forming  the  head,  or  caput  cornu,  and  then  dwindles  to 
a  point,  the  apex  cornu.  It  should  be  remembered,  however,  that  these 
horn-like  divisions  of  the  gray  matter  are  really  sections  of  gray  columns 
extending  the  entire  length  of  the  cord.  They  present  variations  in 
structure  and  relative  size  at  different  points.  The  anterior  cornua  are 
generally  shorter,  as  well  as  broader,  and  approach  the  anterior  nerve- 
roots,  but  do  not  reach  the  surface  of  the  cord.  They  are  largest  in  the 
cervical  and  lumbar  regions,  and  smallest  in  the  thoracic  region.  The 
posterior  cornua  are  generally  narrower  at  the  neck,  and  the  enlarged 
portion,  or  head,  is  surrounded  by  a  semi-transparent  gelatinous  material, 
the  substantia  gelatinosa,  which  extends  to  the  surface  about  the  en- 
trance of  the  posterior  nerve-roots.  In  the  lumbar  region  they  become 
considerably  broader. 

In  the  cervical  enlargement  the  anterior  and  lateral  cornua  emerge, 
forming  one  anterior  lateral  mass;  and  on  the  outer  borders  of  the 
posterior  cornua  behind  the  lateral  cornua  there  is  a  net-work  of  white 
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and   gray   fibres,   the  formatio   reticularis  spinalis,   which   gives   to   the 
cord  in  this  position  a  reticular  appearance. 

The  minute  anatomy  of  the  spinal  cord. — The  gray  matter  con- 
sists of  a  structure  called  the  substantia  spongiosa,  composed  of  nerve- 
cells  embedded  in  a  matrix  of  connective  tissue,  the  neuroglia  {of 
Virchow),  and  traversed  by  bundles  of  medullated  nerve-fibres  passing 
in  different  directions,  interspersed  with  minute  blood-vessels.  The  cells 
of  the  anterior  cornua  or  columns  are  mostly  large  and  multipolar,  and 
are  arranged  in  groups  in  the  various  portions  of  this  part  of  the  cord. 
They  are  classified  as  an  internal  group,  which  gradually  decreases 
toward  the  lumbar  region,  an  anterior  group,  and  an  antero-lateral 
group,  both  of  which  are  combined  into  one  in  the  cervical  enlarge- 
ment, and  a  poster o-  lateral  group,  which  is  usually  distinct  throughout 
the  length  of  the  cord.  Many  of  the  medullated  nerve-fibres  are  con- 
nected by  their  axis-cylinders  with  the  nerve-cells,  and  then  become 
associated  into  bundles  which  ultimately  form  the  anterior  roots  of  the 
spinal  nerves.  Some  of  the  nerve-cells  are  brought  into  relation  with 
the  anterior  nerve-roots  of  the  opposite  side  through  the  transverse 
nerve-fibres  of  the  anterior  commissure,  near  which  they  are  situated. 
The  cells  of  the  lateral  cornua  are  also  multipolar,  but  smaller  than  in 
the  anterior  cornua.  In  the  thoracic  region  they  are  large  toward  the 
anterior  cornua  and  small  toward  the  posterior  cornua.  The  cells  of 
the  visceral  column  are  notably  smaller,  and  give  off  few  processes.  In 
the  posterior  cornua  the  cells  are  generally  very  small  and  fusiform. 
They  are  interwoven  with  numerous  fine  medullated  nerve-fibres  which 
enter  from  the  posterior  roots  of  the  spinal  nerves,  but  give  off  very 
few  axis-cylinder  processes. 

The  gray  commissure  consists  chiefly  of  transverse  medullated  nerve- 
fibres  in  a  matrix  of  neuroglia.  The  fibres  upon  reaching  the  lateral 
curved  masses  of  gray  matter  diverge  at  various  angles  into  the  cervix 
cornu,  some  being  continuous  with  the  posterior  nerve-roots.  The  central 
canal  within  this  commissure  is  enclosed  by  a  layer  of  the  neuroglia  which 
is  free  from  nerve-fibres.  This  canal  is  lined  with  ciliated  epithelium 
in  infancy,  but  in  later  life  appears  filled  with   small   polyhedral  cells. 
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Sometimes  the  canal  appears  in  dissections  to  communicate  at  the  lower 
part  of  the  conus  by  a  small  cleft  with  the  posterior  median  fissure; 
but  this  cannot  always  be  demonstrated. 

The  white  substance  forms  the  greater  portion  of  the  cord,  and  is 
situated  externally  to  the  gray  matter.  It  is  destitute  of  nerve-cells, 
and  composed  almost  wholly  of  longitudinal  medullated  nerve-fibres,  ex- 
cept in  the  white  commissure,  where  the  fibres  are  transverse,  and  in 
the  anterior  roots  of  the  spinal  nerves,  where  they  are  oblique.  The 
white  commissure  is  formed  of  fibres  extending  from  the  anterior  cornu 
of  gray  matter  upon  one  side  to  the  white  substance  of  the  anterior 
column  of  the  opposite  side.  The  nerve-fibres  of  the  white  substance 
are  supported  by  neuroglia  with  minute  blood-vessels  ramifying  within 
its  meshes.  Upon  transverse  section  of  the  white  substance  the  axis- 
cylinders  of  the  nerve-fibres  appear  like  little  dots,  the  white  area  about 
them  being  the  substance  of  Schwann.  Throughout  the  neuroglia  the 
microscope  reveals  many  branched  connective-tissue  cells  or  neuroglia-cells, 
but,  as  above  stated,  no  nerve-cells.  The  longitudinal  nerve-fibres  of  the 
white  substance  are  arranged  in  bundles,  which  constitute  the  anterior, 
lateral,  and  posterior  columns  or  tracts,  and  which  are  more  or  less 
distinctly  indicated  upon  the  surface  by  the  different  fissures  (page  196). 

The  very  complicated  courses  of  the  nerve-fibres  of  the  spinal  cord 
to  and  from  the  medulla  oblongata  and  thence  to  the  brain  have  been 
most  laboriously  studied,  and  there  is  much  yet  to  be  determined  regard- 
ing them.  From  delicate  and  careful  dissection,  from  experiment,  and 
from  observation  of  pathological  changes,  a  great  deal  has  been  learned, 
and  the  following  description  is  now  generally  accepted  by  histologists, 
but  will  doubtless  be  modified  by  future  researches. 

There  are  essentially  two  series  of  fibres  in  the  anterior  columns,  an 
internal  set,  called  the  direct  pyramidal  tract  {of  Tilrck),  which  have 
not  yet  been  satisfactorily  traced,  the  descending  fibres  of  which  are  now 
believed  to  cross  from  one  side  through  the  white  commissure  to  termi- 
nate in  the  cells  of  the  anterior  cornu  of  the  gray  matter  of  the 
opposite  side,  and  an  external  set,  consisting  of  fibres  descending  from 
the  medulla  oblongata  to   the  anterior  roots  of  the  spinal   nerves.     The 
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lateral  columns  are  very  much  larger  than  either  the  anterior  or  the 
posterior  columns,  and  their  component  fibres  are  exceedingly  complex. 
They  are  subdivided  into  antero-lateral  and  mixed  lateral  tracts,  which 
consist  of  fibres  closely  resembling  those  of  the  external  set  of  the  ante- 
rior column,  commingled  with  some  fibres  from  the  posterior  nerve-roots. 
A  special  bundle  of  fibres  which  pass  through  the  formatio  reticularis 
forms  the  internal  mixed  lateral  tract,  and  is  situated  between  the  antero- 
lateral tract  and  the  corresponding  anterior  cornu  of  gray  matter.  To 
the  outer  side  of  the  internal  mixed  lateral  tract,  and  separated  by  it 
from  the  posterior  horn  of  gray  matter,  is  the  crossed  pyramidal  tract 
or  column  [of  Tilrck),  the  fibres  of  which  have  been  traced  descending 
from  the  opercular  lobe  through  the  anterior  portion  of  the  internal 
capsule  (page  54,  Vol.  I.)  and  through  the  crusta  of  the  crus  cerebri 
on  each  side  into  the  corresponding  anterior  pyramid  of  the  medulla 
oblongata,  where  they  cross  from  one  side  to  the  other  and  eventually 
pass  out  from  the  cord  below  at  variable  points  in  the  anterior  roots 
of  the  spinal  nerves.  These  fibres  in  the  pyramidal  part  of  their  course 
are  in  close  association  with  the  fibres  of  the  direct  pyramidal  tract  of 
the  anterior  column  of  the  cord. 

There  is  good  reason  to  believe  that  these  fibres  convey  voluntary 
impressions,  and  that  therefore  the  anterior  roots  of  the  spinal  nerves 
are  their  motor  roots.  In  the  upper  half  of  the  cord  there  is  a  thin 
layer  of  white  fibres  upon  the  outer  surface  of  the  crossed  pyramidal 
tract,  to  which  the  special  name  of  cerebellar  tract  is  given,  because  its 
fibres  are  traceable  into  the  cerebellum  and  the  restiform  body  of  the 
medulla  oblongata.  The  cerebellar  tract  is  now  believed  to  be  connected 
with  the  visceral  column  (of  Clarke).  The  column  of  Goll  and  the 
column  of  Burdach  have  already  been  described  as  being  formed  by  the 
interposition  of  the  intermediate  furrow  upon  each  side  of  the  posterior 
median  fissure.  The  fibres  of  the  former  apparently  ascend  from  the 
posterior  roots  of  the  spinal  nerves  to  the  funiculi  graciles  in  the  floor 
of  the  fourth  ventricle,  while  those  of  the  latter  ascend  to  the  restiform 
body.  The  effect  of  lesions  of  these  nerve-fibres  has  confirmed  the 
inference  that  they  are  the  sensory  roots. 
Vol.  II.— 26 


PLATE   78. 


Figure  1. 

The  levator  ani  muscle  Is  separated  from  its  insertion  and  its  lateral  attachment,  and  the  rectum  (distended)  is 
drawn  outward  and  aside  to  show  the  position  of  the  prostate  gland. 


1.  The  handle  of  a  staff  introduced  into  the  urethra. 

2.  The  scrotum. 

3.  The  right  corpus  cavernosum. 

4.  The  fascia  lata. 

5.  The  bulb  of  the  spongy  portion  of  the  urethra. 

6.  Cowper's  glands. 

7.  The  prostate  gland. 

8.  The  right  gluteus  maximus  muscle  reflected. 

9.  The  rectum  drawn  outward  and  to  the  right  side. 


10.  The  right  great  sacro-sciatic  ligament. 

11.  The  coccyx. 

12.  The  left  corpus  cavernosum. 

13.  The  left  adductor  magnus  muscle. 

14.  The  membranous  portion  of  the  urethra. 

15.  The  superficial  perineal  vessels. 

16.  The  internal  pudic  artery,  vein,  and  nerve. 

17.  The  left  gluteus  maximus  muscle. 

18.  The  left  great  sacro-sciatic  ligament. 


Figure  2. 


The  rectum  (emptied)  dissected  from  the  recto-vesical  fascia  and  drawn  outward  to  show  the  prostate  gland,  seminal 
vesicles,  and  the  vesico-prostatic  plexus  of  veins  at  the  base  of  the  bladder ;  also  the  relation  of  the  peritoneum  to  the 
perineum. 


1.  The  right  crus  of  the  penis. 

2.  The  fascia  lata. 

3.  The  gland  of  Cowper  on  the  right  side,  with  the  artery 

of  the  bulb. 

4.  The  prostate  gland. 

5.  The  cut  levator  ani  muscle. 

6.  The  base  of  the  bladder. 

7.  The  seminal  vesicle  of  the  right  side. 

8.  The  right  internal  pudic  vessels  and  nerve. 

9.  The  reflected  right  gluteus  maximus  muscle. 

10.  The  rectum  dissected   away   from  the   bladder   and 

drawn  outward. 

11.  The  scrotum. 

12.  The  left  crus  of  the  penis. 


13.  The  bulb  of  the  spongy  portion  of  the  urethra. 

14.  The  artery  of  the  bulb  ou  the  left  side. 

15.  The  membranous  portion  of  the  urethra. 

16.  The  fascia  lata  over  the  left  tuber  ischii. 

17.  The  cut  edge  of  the  levator  ani  muscle. 

18.  The  vesico-prostatic  plexus  of  veins. 

19.  The  seminal  vesicle  of  the  left  side. 

20.  The  left  gluteus  maximus  muscle. 

21.  The  recto-vesical  fascia  reflected. 

22.  The  left  great  sacro-sciatic  ligament. 

23.  The  left  vas  deferens. 

24.  The  trigonum  vesicae. 

25.  The  peritoneum. 

26.  The  middle  hemorrhoidal  artery. 
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The  white  substance  is  invested  with  the  pia  mater  and  a  layer  of 
neuroglia,  which  penetrate  from  the  surface  to  a  variable  extent  by  the 
fissures,  and  from  which  are  formed  the  supporting  structures.  These 
not  only  fill  the  intervals  between  the  nerve-fibres,  but  also  convey  the 
minute  sulcine  arteries  (branches  of  the  various  spinal  arteries)  through- 
out the  tissue  of  the  cord. 

The  spinal  cord  is  very  vascular,  and  its  arteries  anastomose  freely 
with  one  another,  instead  of  terminating  in  blind  extremities  or  end- 
arteries  like  the  arteries  of  the  brain  (page  22,  Vol.  L).  The  arteries 
of  the  cord  are  derived  from  the  vertebral,  ascending  cervical,  inter- 
costal, and  lumbar  arteries,  which  enter  the  vertebral  canal  through  the 
intervertebral  foramina  and  form  the  anterior,  lateral,  and  spinal  arteries. 
These  vessels  all  establish  anastomoses  with  corresponding  branches  from 
the  opposite  side  in  the  meninges  of  the  cord,  and  respectively  send 
branches  into  the  substance  of  the  cord  through  the  different  fissures 
which  supply  the  special  portions  of  the  gray  matter  and  anastomose 
with  one  another.  There  are  two  veins  in  the  gray  commissure  sur- 
rounding the  central  canal  which  communicate  with  veins  in  the  ante- 
rior and  posterior  median  fissures,  tributaries  of  the  spinal  veins. 

From  each  side  of  the  spinal  cord  thirty-one  pairs  of  spinal 
nerves  arise  and  pass  outward  through  the  intervertebral  foramina,  as 
follows :  eight  in  the  cervical  region,  twelve  in  the  thoracic,  five  in  the 
lumbar,  five  sacral  and  one  coccygeal  in  the  pelvic  region.  The  first 
cervical  issues  from  the  spinal  canal,  between  the  occiput  and  the  atlas 
vertebra,  and  each  succeeding  nerve  issues  between  two  contiguous  verte- 
brae, the  last  of  the  series  escaping  between  the  last  sacral  and  the  first 
coccygeal  vertebra.  Each  spinal  nerve  is  composed  of  filaments  from 
two  separate  roots,  an  anterior,  which  is  the  motor  root,  and  a  posterior, 
which  is  the  sensory  root.  Both  roots  pierce  the  dura  mater  by  separate 
openings  (page  192),  and  unite  within  the  corresponding  intervertebral 
foramen,  forming  a  single  compound  nerve.  All  the  posterior  roots,  with 
the  exception  of  the  first  cervical,  are  larger  than  the  anterior,  and  are 
peculiarly  distinguishable  for  the  oval  ganglia  through  which  their  fibres 
pass.     The  ganglia  are  for  the  most   part  situated  within  the  interver- 
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tebral  foramina,  as  shown  in  Plate  85,  but  those  upon  the  posterior 
roots  of  the  first  and  second  cervical  nerves  are  respectively  upon  the 
arches  of  the  atlas  and  axis  vertebrae  (Plate  4,  Fig.  2,  Vol.  I.),  while 
the  posterior  roots  of  the  sacral  and  coccygeal  nerves  are  within  the 
spinal  canal.  The  compound  nerves  formed  by  the  junction  of  the  two 
roots  as  above  described  divide  outside  the  intervertebral  foramina  into 
anterior  and  posterior  divisions. 

The  general  arrangement  of  the  anterior  divisions  of  the 
spinal  nerves  is  as  follows:  the  anterior  divisions  of  the  four  upper 
cervical  nerves  form  the  cervical  plexuses  (pages  193  and  206,  Vol.  I.) ; 
the  anterior  divisions  of  the  four  lower  cervical  nerves  and  of  the  first 
dorsal  nerve  form  the  brachial  plexus  (page  344,  Vol.  I.) ;  the  anterior 
divisions  of  the  dorsal  or  thoracic  nerves,  from  the  second  to  the  eleventh 
inclusive,  constitute  the  intercostal  nerves  (page  251,  Vol.  I.)  ;  the 
anterior  divisions  of  the  four  upper  lumbar  nerves,  with  a  connecting 
branch  from  the  twelfth  dorsal  nerve,  form  the  lumbar  plexus  (page 
78)  ;  and  the  anterior  divisions  of  the  upper  four  sacral  nerves,  with 
the  fifth  lumbar  and  a  connecting  branch  from  the  fourth  lumbar  nerve, 
form  the  sacral  plexus  (page  156).  The  distribution  of  the  anterior 
divisions  of  the  spinal  nerves  is  described  with  the  territories  they 
supply,  as  above  indicated. 

The  general  distribution  of  the  posterior  divisions  of  the 
spinal  nerves  is  to  the  erector  spinas  mass  and  superficial  muscles  of 
the  back,  as  well  as  to  the  skin  of  the  back  of  the  head,  neck  (page 
193,  Vol.  I.),  and  trunk  (page  175).  The  nerves  of  both  the  anterior 
and  posterior  divisions  contain  both  motor  and  sensory  fibres. 

Owing  to  the  respective  portions  of  the  spinal  cord  from  which  the 
roots  of  the  different  nerves  arise  not  being  opposite  the  foramina  by 
which  they  leave  the  spinal  canal,  there  is  a  great  variation  in  the 
length  and  direction  of  the  roots.  In  the  upper  cervical  portion  the 
roots  are  short  and  proceed  transversely,  the  origins  being  nearly  oppo- 
site their  exits,  but  they  become  directed  more  and  more  obliquely  lower 
down  the  cord,  so  that  the  roots  of  the  different  nerves  originate  some 
distance  above  the  foramina  by  which  they  leave.      In  consequence  of 
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the  cord  stopping  at  the  conus  in  relation  to  the  second  lumbar  vertebra, 
it  follows  that  the  roots  of  the  lumbar  and  sacral  nerves  descend  almost 
perpendicularly.  This  peculiar  disposition  of  the  roots  of  the  spinal 
nerves  is  due  to  the  fact  that  the  growth  of  the  spinal  cord  is  not 
commensurate  with  that  of  the  spinal  column.  In  the  early  foetus  the 
neural  canal  is  completely  filled  with  the  cord,  but  after  the  third  month 
the  lumbar  and  sacral  portions  of  the  vertebral  column  outgrow  the  cord, 
in  consequence  of  the  more  active  development  of  the  lower  extremities 
which  takes  place  at  that  time. 

There  is  no  means  of  foretelling  the  absolute  relative  positions  of 
the  origins  of  the  individual  spinal  nerves  from  the  spinal  cord,  but 
they  may  be  approximative^  considered  to  be  as  follows.  Collectively, 
the  eight  cervical  nerves  arise  between  the  medulla  oblongata  and  the 
cord  opposite  the  spine  of  the  sixth  cervical  vertebra.  Individually,  the 
first  cervical  nerve  arises  at  the  interval  between  the  margin  of  the 
foramen  magnum  and  the  atlas  vertebra,  the  second  and  third  cervical 
nerves  arise  opposite  the  axis  vertebra,  while  the  fourth,  fifth,  sixth, 
seventh,  and  eighth  cervical  nerves  arise  respectively  opposite  the  bodies 
of  the  third,  fourth,  fifth,  sixth,  and  seventh  cervical  vertebrse.  Collec- 
tively, the  upper  six  dorsal  nerves  arise  from  the  cord  between  the 
spines  of  the  sixth  cervical  and  fourth  dorsal  vertebrse.  Individually, 
the  first,  second,  third,  and  fourth  dorsal  nerves  arise  respectively 
opposite  the  intervertebral  disks  below  the  seventh  cervical  and  the 
first,  second,  and  third  dorsal  vertebrse,  while  the  fifth  and  sixth  dorsal 
nerves  arise  opposite  the  bodies  of  the  fourth  and  fifth  dorsal  vertebrse. 
Collectively,  the  lower  six  dorsal  nerves  arise  from  the  cord  between  the 
spines  of  the  fourth  and  eleventh  dorsal  vertebrse;  individually,  they 
arise  opposite  the  bodies  of  the  sixth,  seventh,  eighth,  ninth,  tenth,  and 
eleventh  vertebrse.  Collectively,  the  five  lumbar  nerves  arise  from  the 
cord  between  the  eleventh  and  twelfth  dorsal  spines.  Individually,  the 
first,  second,  and  third  lumbar  nerves  arise  opposite  the  body  of  the 
twelfth  dorsal  vertebra,  and  the  fourth  lumbar  nerve  arises  opposite  the 
intervertebral  disk  between  the  twelfth  dorsal  and  first  lumbar  verte- 
brse.     The  fifth  lumbar  nerve,  the  five  sacral  nerves,  and  the  coccygeal 
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nerve  all  arise  from  the  conus  medullaris  opposite  the  body  of  the  first 
lumbar  vertebra,  which  corresponds  to  the  spines  of  the  last  dorsal  and 
first  lumbar  vertebrae. 

The  levels  at  which  the  spinal  nerves  originate  from  the  spinal  cord 
as  above  given  may  be  considered  reliable,  as  they  are  based  upon  care- 
fid  observation.  They  are  of  clinical  value  in  the  diagnosis  of  injuries 
and  the  localization  of  disease  of  the  cord.  Owing  to  the  complicated 
relation  of  the  nerves  to  the  various  vertebrae,  the  accurate  interpreta- 
tion of  symptoms  which  may  attend  injury  or  disease  of  the  cord  or 
of  the  spine  is  very  difficult.  It  should  be  remembered,  in  the  applica- 
tion of  the  anatomy  of  the  origins  of  the  spinal  nerves  to  the  surface- 
markings,  that  when  the  patient  is  in  the  erect  position  the  relations  of 
the  spines  to  the  bodies  of  the  vertebrae  are  as  follows.  The  tip  of  the 
spine  of  the  second  cervical  or  axis  vertebra  corresponds  to  the  position 
of  the  body  of  the  third,  the  spine  of  the  third  to  the  body  of  the 
fourth,  the  spine  of  the  fourth  to  the  disk  between  the  bodies  of  the 
fourth  and  fifth,  and  the  spine  of  the  fifth  to  the  disk  between  the  fifth 
and  sixth  (Plate  1,  Vol.  I.),  while  the  spines  of  the  sixth  and  seventh 
(prominens)  are  opposite  their  own  bodies  respectively.  The  spine  of 
the  first  dorsal  corresponds  to  the  disk  between  the  first  and  second,  the 
spine  of  the  second  is  opposite  the  body  of  the  third,  the  spine  of  the 
third  is  opposite  the  body  of  the  fourth,  the  spine  of  the  fourth  is 
opposite  the  disk  between  the  fifth  and  sixth,  the  spines  of  the  fifth, 
sixth,  seventh,  and  eighth  are  opposite  the  bodies  of  the  seventh,  eighth, 
ninth,  and  tenth,  the  spine  of  the  ninth  is  opposite  the  body  of  the 
tenth,  the  spine  of  the  tenth  is  opposite  the  body  of  the  eleventh,  and 
the  spine  of  the  eleventh  is  opposite  the  disk  between  the  eleventh  and 
twelfth. 

The  minute  anatomy  of  the  spinal  nerves.— The  fibres  of  each 
anterior  nerve-root  before  emerging  at  the  anterior  lateral  line  appear  to 
consist  of  axis-cylinder  processes  from  the  large  cells  of  the  anterior 
cornu  on  the  same  side  as  the  nerve,  from  corresponding  cells  of  the 
opposite  cornu,  crossing  in  the  anterior  white  commissure,  from  similar 
cells  in  the  lateral  cornu  in  the  cervical  and  upper  dorsal  regions,  and 
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from  the  large  cells  of  the  adjoining  posterior  cornu.  These  are  aug- 
mented by  fibres  from  the  cells  in  the  visceral  column  (of  Clarke) 
(page  198).  These  fibres  are  all  presumed  to  be  under  the  control  of 
the  motor  fibres  descending  from  the  brain  in  the  direct  and  crossed 
pyramidal  columns  (of  Tiirck)  (page  201).  The  fibres  of  each  posterior 
nerve-root  divide  after  entering  the  posterior  lateral  fissure  into  an  exter- 
nal and  an  internal  series.  The  fibres  composing  the  external  series  pass 
through  the  substantia  gelatinosa  and  upward  among  the  fibres  of  the 
posterior  lateral  column  (of  Burdach)  (page  197).  They  are  supposed  to 
preside  over  the  sensations  of  temperature  and  of  the  cutaneous  reflexes. 
The  fibres  composing  the  internal  series  pass  partly  through  the  gray 
matter  of  the  posterior  cornu  and  partly  across  the  gray  commissure  to 
the  opposite  side  of  the  cord,  and  then  ascend  directly  into  the  posterior 
median  column  (of  Goll)  (page  197).  These  fibres  are  supposed  to  pre- 
side over  tactile  sensation.  Many  of  them  are  associated  with  the  small 
fusiform  cells  in  the  posterior  cornu  and  the  contiguous  portion  of  the 
gray  commissure,  and  to  these  is  attributed  the  conduction  of  the  sen- 
sation of  pain. 

Both  the  anterior  and  the  posterior  divisions  of  the  spinal  nerves  pos- 
sess fibres  which  are  called  trophic  because  they  are  supposed  to  regulate 
the  nourishment  of  the  various  tissues.  The  anterior  divisions  contain 
trophic  fibres,  derived  from  the  cells  in  the  gray  matter  of  the  anterior 
cornua,  which  regulate  the  nutrition  of  the  muscles  and  bones.  The 
posterior  divisions  contain  trophic  fibres  which  regulate  the  nutrition  of 
the  skin  and  its  appendages.  Associated  with  the  trophic  fibres  are 
others,  called  vaso-motor  (constrictor  and  dilato?')  fibres,  which  are  dis- 
tributed to  the  coats  of  the  blood-vessels  and  regulate  the  vascularity 
of  the  various  tissues  and  organs.  The  vaso-motor  fibres  probably  form 
the  chief  part  of  the  nervi  communicantes,  the  connecting  links  between 
the  two  great  nervous  systems,  the  cerebro-spinal  and  the  sympathetic. 
They  have  been  especially  referred  to  in  connection  with  the  splanchnic 
nerves  (page  319,  Vol.  I.).  Pathological  and  microscopic  investigations 
seem  to  indicate  a  close  relation  between  the  trophic  and  vaso-motor 
fibres  and  the  gray  matter  surrounding  the  central  cavity  through  the 
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entire  length  of  the  cord,  and  they  appear  to  be  associated  with  the  cells 
of  the  vesicular  column  (of  Clarke). 

Physiologists  have  established  certain  facts  which  help  greatly  to 
elucidate  the  complex  anatomy  of  the  spinal  cord  and  the  nerves  which 
originate  from  it,  among  which  may  be  here  briefly  mentioned  the 
important  distinction  between  the  primary  anterior  and  posterior  roots 
of  the  spinal  nerves  and  their  ultimate  anterior  and  posterior  divisions. 
It  has  been  demonstrated  that  the  anterior  nerve-roots  are  purely  motor 
and  that  the  posterior  nerve-roots  are  purely  sensory  in  function,  whereas 
both  the  anterior  and  the  posterior  divisions  are  composed  of  fibres 
from  both  roots  and  are  therefore  both  motor  and  sensory  in  function. 
Division  or  complete  disorganization  of  the  spinal  cord  is  attended  with 
complete  loss  of  sensibility  and  motion  below  the  point  of  injury,  show- 
ing that  the  cord  is  the  organ  of  communication  between  the  brain  and 
the  external  organs  of  sensation  and  of  voluntary  motion. 

If  a  lesion  of  the  medulla  oblongata  occurs  above  the  crossing  in  the 
pyramids,  it  is  followed  by  loss  of  both  sensation  and  motion  upon 
the  opposite  side.  If  one  side  of  the  cord  is  injured  or  disorganized, 
or  if  the  white  and  gray  matter  of  one-half  of  the  cord  is  divided, 
the  power  of  voluntary  motion  is  lost  below  on  the  same  side  of  the 
body  as  that  of  the  injury,  while  sensation  is  lost  on  the  opposite  side. 
Attendant  upon  such  an  injury  as  the  latter  is  the  condition  of  hyper- 
esthesia, usually  occurring  upon  the  same  side  as  the  injury,  and  prob- 
ably to  be  accounted  for  by  the  increase  in  temperature  and  vascularity 
in  consequence  of  the  division  of  the  vaso-motor  nerves.  It  is  generally 
maintained  that  the  fibres  conducting  motor  impulses  pass  from  the 
corpus  striatum  of  one  side  of  the  brain,  and,  chiefly  crossing  at  the 
pyramids,  descend  through  the  antero-lateral  columns  of  the  spinal  cord 
on  the  opposite  side  to  the  anterior  roots  of  the  spinal  nerves,  and  that 
the  fibres  conveying  sensory  impressions  pass  from  the  posterior  roots 
of  the  spinal  nerves  across  to  the  gray  matter  of  the  opposite  side  of 
the  cord  and  thence  upward  to  the  corresponding  optic  thalamus.  More- 
over, experiment  seems  to  show  that  fibres  in  the  anterior  and  posterior 
columns  are  commissural,  their  function  being  probably  the  co-ordination 
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of  muscular  power,  as  in  cases  of  locomotor  ataxia,  where  voluntary 
motion  and  sensibility  exist  with  loss  of  the  power  of  muscular  co-ordi- 
nation. The  pathological  evidence  afforded  by  such  cases  appears  to 
confirm  this. 

There  are  also  certain  actions,  termed  reflex,  which  can  be  accounted 
for  only  upon  the  supposition  that  the  spinal  cord  possesses  in  itself 
the  power  of  receiving  and  conveying  impressions  independently  of  its 
connection  with  the  brain.  Thus,  during  sleep,  when  the  brain  is 
not  exercising  a  controlling  influence,  if  a  sensory  impulse  is  conveyed 
through  a  spinal  nerve  it  probably  passes  by  the  posterior  root  into  the 
gray  matter  of  the  cord,  and  then  the  impulse  is  converted  into  a 
motor  one,  which  is  reflected  by  the  anterior  root  of  the  spinal  nerve, 
causing  certain  muscles  to  contract  upon  the  same  side,  or,  if  the 
impression  is  sufficiently  strong,  by  the  anterior  roots  of  the  spinal 
nerves  upon  both  sides  affecting  corresponding  muscles.  When  the 
brain  does  exercise  a  controlling  influence,  the  impression  received  by 
the  posterior  nerve-root  probably  crosses  to  the  opposite  side  of  the  cord 
at  once  and  then  ascends  to  some  part  of  the  cerebral  cortex,  whence 
a  voluntary  motor  impulse  descends  to  the  anterior  nerve-roots,  which 
convey  it  to  the  muscles. 

For  the  purpose  of  applying  the  anatomy  of  the  spinal  cord  to  the 
study  of  spinal  localization  in  relation  to  sensory,  motor,  reflex, 
vaso-motor,  and  trophic  phenomena,  the  cord  itself  may  be  re- 
garded as  composed  of  a  series  of  superposed  segments  corresponding  in 
a  measure  to  the  segments  of  the  vertebral  column,  each  segment  con- 
sisting of  the  portion  of  the  cord  with  which  the  several  pairs  of  the 
spinal  nerves  are  connected.  Microscopic  investigations  have  shown  that 
the  groups  of  multipolar  cells  in  the  cornua  of  the  gray  matter,  as 
exhibited  in  cross-sections  of  the  cord,  are  variously  arranged  in  the 
different  segments  of  the  cord  from  above  downward,  and  experiments 
have  determined  that  these  groups  of  cells  are  related  to  certain  groups 
of  muscles.  The  situation  and  comparative  size  of  the  groups  of  cells 
appear  to  be  correlative  to  the  origins  of  those  nerves  which  are  dis- 
tributed to  the  greatest  number  of  muscles.  It  has  been  observed  that 
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Dissection  of  the  female  perineum,  showing  the  muscles  at  the  outlet  of  the  pelvis  and  the  superficial  branches  of 
the  pudic  artery.  The  fasciae  are  carefully  removed  from  the  buttocks  and  hips  to  display  the  distribution  of  the 
branches  of  the  pudic  nerves. 


1.  The  mons  Veneris. 

2.  The  clitoris. 

3.  The  meatus  urinarius. 

4.  The  right  labium  majus. 

5.  The  opening  into  the  vagina. 

6.  The  perineal  fascia  reflected. 

7.  The  fourchette. 

8.  The  right  ischio-cavernosus  muscle. 

9.  The  central  tendon  of  the  perineum. 

10.  The  external  perineal  nerve. 

11.  The  sphincter  ani  muscle. 

12.  The  right  internal  pudic  vessels  and  nerve. 

13.  The  right  great  sacro-sciatic  ligament. 

14.  The  right  gluteus  maximus  muscle. 

15.  The  coccyx. 


16.  The  left  gracilis  muscle. 

17.  The  left  labium  minus. 

18.  The  left  adductor  magnus  muscle. 

19.  The  superficial  perineal  artery. 

20.  The  sphincter  vagina?  muscle. 

21.  The  transversus  perinei  muscle. 

22.  The  cutaneous  femoral  branch  of  the  pudic  nerve. 

23.  The  superficial  perineal  nerve. 

24.  The  left  internal  pudic  vessels  and  nerve. 

25.  The  anus. 

26.  The  nerve  to  the  margin  of  the  anus. 

27.  The  levator  ani  et  vaginae  muscle. 

28.  The  left  gluteus  maximus  muscle. 

29.  The  ano-coccygeal  ligament. 

30.  The  left  fourth  sacral  nerve. 


N.B.—  This  and  the  succeeding  Plate  80  were  taken  from  the  body  of  a  woman,  aged  about  thirty-two  years,  who 
died  in  an  epileptic  fit.  The  muscles  were  remarkably  firm,  well  developed,  and  unusually  favorable  for  dissection,  as 
has  invariably  been  observed  by  the  author  to  be  the  condition  after  death  from  convulsive  diseases. 
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the  nuclei  of  the  extensor  muscles  are  situated  in  the  outer  and  poste- 
rior groups  of  cells,  while  the  nuclei  of  the  flexor  muscles  are  in  the 
internal  groups  of  cells;  and  from  the  predominance  of  one  or  other 
of  these  classes  of  muscles  in  paralysis  may  perhaps  be  deduced  the 
location  and  extent  of  a  lesion  of  the  cord. 

Certain  cells  in  the  gray  matter  of  the  cord  are  believed  to  consti- 
tute the  centres  for  reflex  actions,  which  are  characterized  as  cutane- 
ous and  musculo-tendinous.  The  cutaneous  reflex  centres  are  (according 
to  Gowers)  the  plantar  reflex,  which  corresponds  to  the  level  of  the 
second  sacral  vertebra,  the  gluteal,  to  the  fourth  lumbar  vertebra,  the 
cremasteric,  to  the  second  lumbar  vertebra,  the  abdominal  or  epigastric, 
from  the  sixth  to  the  eleventh  dorsal  vertebra,  and  the  scapular,  from 
the  fifth  cervical  to  the  first  dorsal  vertebra.  The  musculo-tendinous 
reflex  centres  are  the  foot-clonus  and  the  ankle-clonus,  which  are  referred 
to  the  cord  between  the  fifth  lumbar  and  first  sacral  vertebrae,  the  knee- 
jerk,  between  the  third  and  fourth  lumbar  vertebra?,  and  the  flexors  and 
extensors  of  the  upper  extremity,  between  the  sixth  and  seventh  cervical 
vertebrae.  Besides  these  there  are  various  complex  reflex  centres  which 
are  valuable  for  purposes  of  localization.  Among  them  are  the  cilio- 
spinal,  the  sexual,  and  the  vesical  and  rectal.  The  cilio-spinal  centre  is 
referred  to  the  cord  between  the  sixth  cervical  and  second  dorsal  ver- 
tebra? ;  the  sexual  centre  is  probably  about  the  second  lumbar  vertebra  • 
and  the  vesical  and  rectal  centre  is  in  the  terminal  portion  of  the 
cord  where  the  third,  fourth,  and  fifth  sacral  and  coccjrgeal  nerve-roots 
originate. 

Spinal  localization  is  naturally  fraught  with  great  difficulty,  and,  like 
cerebral  localization  (page  36,  Vol.  I.),  requires  a  most  exact  knowledge 
of  anatomy.  Much  has  been  determined,  much  is  inferred,  but  there  is 
also  much  to  be  ascertained.  It  has  been  well  said  by  one  of  the  ablest 
of  modern  investigators  (Mills)  that  the  value  of  a  study  in  spinal 
localization  depends  upon  the  exactness  with  which  phenomena  are  differ- 
entiated. Nowadays  there  is  little  that  the  surgeon  does  not  dare  to 
attempt,  and  the  cases  of  tumors  and  lesions  of  the  cord  or  its  mem- 
branes which  present  themselves  for  diagnosis  demand  that  certain  prac- 


212  THE  REGION  OF  THE  BACK. 

tical  points  shall  be  carefully  considered.  Among  these  are  the  lessons 
afforded  by  the  lesions  occurring  in  certain  localities  of  the  cord, — i.e., 
the  vital  centres,  which  are  evidently  situated  between  the  medulla  ob- 
longata and  the  portion  of  the  cord  in  relation  to  the  fourth  cervical 
vertebra,  any  disturbance  of  which  is  followed  by  cardiac  and  respira- 
tory phenomena. 

The  phenomena  which  have  to  be  considered  in  all  cases  of  locali- 
zation are  due  to  the  abolition  or  perversion  of  sensation  and  motion. 
The  sensory  symptoms  are  pain,  hyperesthesia,  ansesthesia,  and  pares- 
thesia ;  the  motor  symptoms  are  paralysis,  spasm,  contracture,  and  tremor. 

The  construction  of  the  various  segments  of  the  vertebral  column, 
and  the  arrangement  of  the  membranes  within  the  spinal  canal,  insure 
the  safety  of  the  spinal  cord  from  ordinary  violence,  for  the  vertebral 
bodies  and  disks  are  well  adapted  to  resist  the  effects  of  compression, 
while  the  arches,  surrounded  by  numerous  ligaments  and  tendons,  resist 
the  effects  of  laceration.  The  cord  is  so  well  protected  that  it  can  be 
readily  reached  only  by  punctured  wounds  immediately  above  or  imme- 
diately below  the  atlas  vertebra,  unless  the  wound  is  associated  with  a 
fracture.  Owing  to  the  very  loose  suspension  of  the  cord  within  the 
vertebral  canal,  and  to  the  protection  afforded  by  the  arrangement  of 
its  investing  membranes,  as  well  as  to  the  disposition  of  the  cerebro- 
spinal fluid,  there  is  little  possibility  of  simple  concussion  of  the  cord 
occurring  from  transmitted  shock,  comparable  with  concussion  of  ,the 
brain  from  a  similar  cause.  The  phenomena  attributed  to  molecular 
disturbance  in  the  substance  of  the  cord  are  more  probably  due  to 
pressure  from  hemorrhage  into  its  meninges  or  into  its  own  substance. 

Dislocations  and  fractures  of  the  spinal  column  are  especially  grave 
because  of  the  damage  to  the  spinal  cord  which  usually  attends  them. 
A  simple  dislocation  of  any  of  the  vertebrae  can  happen  only  in  the 
cervical  region,  as  the  construction  of  the  dorsal  and  lumber  vertebras  is 
such  that  a  dislocation  necessarily  involves  a  fracture  of  some  part  of 
the  bone.  Even  in  the  neck  a  dislocation  is  extremely  rare,  and  when 
it  occurs  it  is  usually  at  the  fifth  cervical  vertebra, — which  can  be 
accounted  for  by  the  degree  of  movement  of  this  portion  of  the  column, 
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the  comparatively  small  size  of  the  vertebral  bodies,  and  the  obliquity 
of  their  articular  processes.  The  usual  deformity  depends  upon  the  dis- 
placement of  the  body  of  the  vertebra  affected  downward  and  forward 
upon  the  body  of  the  vertebra  below,  thus  encroaching  upon  the  verte- 
bral canal  and  endangering  the  cord  from  pressure.  The  degree  of  dis- 
placement without  any  symptoms  of  pressure  is  often  very  considerable, 
owing  to  the  absence  of  attachment  of  the  spinal  dura  mater  to  the 
walls  of  the  canal,  and  to  the  relatively  small  size  of  the  cord.  Frac- 
tures are  produced  chiefly  by  indirect  violence,  as  in  forcible  bending 
of  the  spinal  column  forward,  which  crushes  the  bodies  of  the  vertebrae 
together.  In  such  cases  there  is  always  more  or  less  laceration  of  the 
intervertebral  fibro-cartilages  and  of  the  ligaments,  with  fracture  of  the 
vertebral  arches,  consequent  upon  the  sliding  forward  of  the  vertebral 
bodies.  Fractures  due  to  direct  violence  usually  involve  only  the  ver- 
tebral arches,  the  bodies  escaping  unhurt.  In  this  form  of  injury  there 
is  rarely  much  displacement,  and  therefore  severe  injury  to  the  cord  or 
its  membranes  is  less  apt  to  follow  than  in  lesions  caused  by  indirect 
violence.  It  is  only  when  the  arches  of  the  vertebrae  are  involved  in 
the  direct  form  of  fracture  that  the  operation  of  trephining  or  resection 
of  the  spinal  column  can  be  considered  justifiable,  as  in  those  cases 
where  the  bodies  are  overlapped  by  indirect  force  the  displacement 
cannot  be  remedied  by  operation. 

In  the  different  forms  of  caries  which  affect  the  bodies  of  the  ver- 
tebrae, although  the  spinal  cord  usually  accommodates  itself  to  the 
progressive  pressure,  there  are  certain  characteristic  symptoms  due  to 
the  pressure  upon  the  spinal  nerves.  The  peripheral  pains  thus  pro- 
duced can  be  interpreted  by  a  knowledge  of  the  areas  of  the  distribution 
of  the  several  spinal  nerves,  as  has  already  been  explained  with  regard 
to  the  cutaneous  nerves  of  the  abdomen  (page  8).  When  any  of 
the  upper  three  vertebrae  in  the  cervical  region  are  diseased,  pain  is 
often  complained  of  in  the  areas  supplied  by  the  occipital  and  great 
auricular  nerves  (Plate  53,  Vol.  I.).  If  the  fourth  and  fifth  cervical 
vertebrae  are  diseased,  pain  may  be  referred  to  the  distribution  of  the 
sternal,  clavicular,  and  acromial  nerves  (Plate  19,  Vol.  I.).    If  the  sixth 
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and  seventh  cervical  vertebra?  and  the  first  dorsal  vertebra  are  diseased, 
pain  may  be  referred  to  the  shoulder  and  down  the  arm  in  the  course 
of  the  branches  of  the  brachial  plexus  of  nerves  (Plate  27,  Vol.  I.). 
"When  any  of  the  upper  six  vertebrae  in  the  dorsal  or  thoracic  region 
are  diseased,  pain  is  felt  in  the  course  of  the  corresponding  intercostal 
nerves;  and  if  any  of  the  lower  six  vertebrae  are  affected,  pain  may  be 
referred  to  the  epigastric,  umbilical,  or  hypogastric  region,  in  the  areas 
supplied  by  the  seventh,  eighth,  ninth,  tenth,  and  eleventh  intercostal 
nerves,  and  in  the  course  of  the  subcostal  nerve,  which  supplies  the  skin 
of  the  flank  below  the  crest  of  the  ilium  (Plate  97).  In  the  lumbar 
region  the  nerves  liable  to  pressure  are  the  branches  of  the  lumbar 
plexus,  notably  the  ilio-hypogastric,  ilio-inguinal,  genito-crural,  and  an- 
terior crural  nerves,  and  pain  is  sometimes  referred  to  the  course  of  the 
internal  saphenous  nerve  as  far  as  tbe  ball  of  the  great  toe  (Plate  90), 
which  can  be  attributed  to  spinal  origin  rather  than  to  the  gout.  The 
pains  experienced  in  spinal  disease  are  always  accompanied  by  a  peculiar 
constricting  sensation,  as  if  a  tight  band  were  clasped  about  the  body  in 
the  site  of  the  affected  nerves,  and  hence  they  are  often  denominated 
girdle-pains.     They  are  generally  symmetrical. 

Caries  of  the  spine  usually  results  in  the  formation  of  abscesses,  which, 
in  the  different  localities,  pursue  certain  directions  in  consequence  of  the 
special  arrangement  of  the  neighboring  fasciae.  Cervical  caries  results 
in  post-pharyngeal  abscess,  which  if  not  promptly  evacuated  may  extend 
outward  between  the  layers  of  the  deep  cervical  fascia  which  form  the 
stylo-maxillary  ligament  (page  133,  Vol.  I.),  or  may  pass  downward 
behind  the  oesophagus  into  the  posterior  mediastinum.  In  dorsal  or 
lumbar  caries  the  pus  generally  descends  upon  the  back  wall  of  the 
abdomen  and  collects  as  a  psoas  or  lumbar  abscess,  being  directed  to 
the  groin  by  the  ilio-psoas  fascia  to  the  outer  side  of  the  femoral 
vessels  (page  69).  Such  an  abscess  may  even  descend  into  the  pelvis 
and  pass  thence  into  the  ischio-rectal  fossa  or  through  the  great  sacro- 
sciatic  foramen,  or,  as  the  quadratus  lumborum  muscle  is  a  thin,  weak 
plane  of  muscle-fibres,  it  may  issue  through  it  into  the  region  of  the 
loins  and  become  a  lumbar  abscess. 
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THE  LUMBAR  REGION,  OR  THE  LOINS. 

Much  of  the   anatomy  belonging   to   the   loins   has   necessarily  been 
described   with    the   abdomen   and    the    back,   and    therefore    a    detailed 
account   of  all    the   structures    found    here   will   not   be   repeated.     The 
lumbar  region  may  be  considered  as  limited  by  the  twelfth  ribs  above 
and  the  crests  of  the  ilia  below  (Plate  83,  Fig.  1).     The  muscles  which 
fill  in  this  interval,  and  thereby  contribute  to  the  formation  of  the  lateral 
and  posterior  walls  of  the  abdomen,  are  the  latissimus  dorsi  (page  175), 
the  external  and  internal  oblique  (page  9),  the  transversalis  (page  13), 
the  erector  spinas  mass  (page  178),  and  the  quadratus  lumborum  (page 
70).      The    latissimus    dorsi    overlaps    the    external    oblique    above,    but 
below  these  muscles  are  separated  by  a  small  triangular  space,  the  tri- 
angle  of  Petit  (Plate  83,  Fig.  2,  No.   13).     This  space  is  immediately 
above   the   middle   of  the  posterior   portion   of  the   crest   of  the   ilium, 
nine  centimetres,  or  about   the  breadth  of  the  hand,  from   the   lumbar 
spines,   and   corresponds   to   the   outer   border  of  the   quadratus   muscle, 
which,   however,  slopes   upward   and   backward  (Plate   84,  Fig.  1,  Nos. 
9   and   19).      The   upper   and   inner   portions   of  the   quadratus   muscle 
are  completely  covered  by  the  erector  spinas  mass  and  the  dense  lumbar 
fascia  (page   177),    which    at   its   outer   border   receives    the   attachment 
of  the  fasciae  investing  the  external  and  internal  oblique  and  transver- 
salis muscles,  forming  the  lateral  intermuscular  septum.     At  this  septum 
the    fascia    of  the    transversalis   separates    into    three    layers,    the    outer 
layer  being  continued  with  the  expansions  of  the  fascia?  of  the  internal 
oblique  and  external  oblique  over  the  erector  spinas  mass  to  the  spines 
of  the  lumbar  vertebras,  thus  constituting  the  deep  layer  of  the  lumbar 
fascia,   the    middle    layer    passing    between    the    erector   spinas    and    the 
quadratus  lumborum  to  the  tips  of  the  transverse  processes  of  the  ver- 
tebras, and  the  inner  layer  passing  over   the   abdominal   surface  of  the 
quadratus   lumborum    muscle   to   be    inserted   at   the   front   part   of  the 
transverse  processes.     This  is  the  weakest  of  the  three  layers,  and  ex- 
tends  upward   to   the   lower   border  of  the   twelfth   rib,  where  it   forms 
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the  ligamentum  arcuatum  externum  (page  321,  Vol.  I.).  The  quadratus 
and  erector  spinae  muscles  are  thus  enclosed  by  definite  sheaths,  which, 
in  cases  of  abscess  occurring  in  the  loose  fatty  tissue  behind  the  kidneys 
(Plate  84,  Fig.  1)  or  in  the  lumbar  vertebrae  (page  214),  may  serve  to 
limit  the  suppuration ;  but,  as  both  the  quadratus  muscle  and  its  sheath 
are  very  thin  and  yielding,  they  offer  little  resistance  to  protrusions  from 
within.  Occasionally  a  portion  of  the  bowel  escapes  at  this  locality,  consti- 
tuting a  lumbar  hernia,  and  appears  on  the  surface  as  a  slight  bulging 
tumor  over  the  triangle  of  Petit,  which  is  generally  larger  in  the  female 
than  in  the  male,  as  previously  stated  (page  177).  It  should  be  noticed 
that  the  twelfth  intercostal  artery  and  nerve  pierce  the  lumbar  fascia 
near  the  twelfth  rib,  and  that  the  ilio-hypogastric  nerve  and  its  accom- 
panying artery  pierce  it  near  the  crest  of  the  ilium. 

When  the  posterior  expansions  of  the  abdominal  muscles  and  their 
fascia?,  together  with  the  lumbar  fascia  and  the  extra-peritoneal  fascia, 
which  in  this  region  forms  a  very  delicate  sheath  over  the  abdominal 
surface  of  the  quadratus  lumborum  muscle,  are  removed,  the  back  wall 
of  the  abdominal  cavity  is  opened.  There  is  always  a  considerable 
quantity  of  fatty  areolar  tissue  (Plate  84,  Fig.  1),  which  more  or  less 
conceals  the  kidneys  and  the  adjacent  portions  of  the  colon.  If  this  is 
removed  carefully,  the  relative  positions  of  these  organs  upon  both  sides 
will  be  exposed  (Plate  84,  Fig.  2).  Upon  the  left  side,  the  lower  border 
of  the  spleen,  covered  with  the  peritoneum,  is  seen  appearing  below  the 
eleventh  rib  and  impinging  upon  the  upper  portion  of  the  left  kidney, 
the  posterior  surface  of  which  is  crossed  by  the  twelfth  rib  and  the  sub- 
costal, ilio-hypogastric,  and  ilio-inguinal  nerves.  Below  the  kidney  and 
a  little  to  the  outer  side  is  the  descending  portion  of  the  colon,  which 
in  this  situation  is  usually  more  fixed  than  is  the  ascending  portion 
upon  the  opposite  side,  and  is  uncovered  by  peritoneum,  varying  from 
two  and  a  half  to  five  centimetres,  or  from  one  to  two  inches,  according 
as  the  bowel  is  empty  or  distended.  The  left  renal  vessels  enter  the 
hilum  of  the  kidney  about  opposite  the  disk  between  the  first  and 
second  lumbar  vertebrae,  and  the  ureter  and  spermatic  vessels  descend 
in  close  relation  to  the  outer  border  of  the  corresponding  psoas  muscle. 
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Upon  the  right  side,  the  lower  border  of  the  liver  descends  to  the  level 
of  the  twelfth  rib  and  arches  across  to  that  of  the  eleventh.  The  right 
kidney  approaches  nearer  the  crest  of  the  ilium,  its  vessels  being  about 
opposite  the  disk  between  the  second  and  third  lumbar  vertebrse.  The 
ascending  portion  of  the  colon  is  usually  provided  with  a  mesocolon, 
and  is  more  movable  than  the  descending  colon,  and  easily  displaced. 
The  twelfth  ribs  are  rarely  equally  developed  upon  both  sides,  one  or 
the  other  often  being  rudimentary  (Plate  84,  Fig.  2,  Nos.  4  and  14). 
This  is  a  fact  which  should  not  be  overlooked,  for  the  pleura  is  attached 
to  the  eleventh  rib  (page  262,  Vol.  I.),  and  therefore,  in  operations  upon 
the  kidney,  if  it  is  desirable  to  enlarge  the  space  by  resection  of  the 
twelfth  rib  there  must  be  no  mistake  as  to  its  identity. 

The  anatomy  of  this  region  is  of  peculiar  interest  to  the  surgeon,  on 
account  of  the  various  operations  upon  the  kidney  and  the  colon,  which 
under  ordinary  circumstances  can  be  here  most  satisfactorily  reached. 
It  should  be  noted  that  while  in  the  male  the  position  of  the  kidneys 
is  ordinarily  found  to  be  as  described  above  and  on  page  61,  and  as 
shown  in  Plates  62  and  84,  in  the  (adult)  female  the  lower  borders  of 
the  kidneys,  especially  the  right,  frequently  extend  into  the  iliac  fossae, 
as  shown  in  Plate  72,  Fig.  2.  The  author  has  found  this  to  be  the 
case  in  most  of  his  dissections,  as  well  as  in  several  operations  upon 
the  living  patient.  Owing  to  its  relatively  lower  position,  the  right 
kidney  is  more  easily  accessible  than  the  left.  In  nephrotomy  or  in 
nephrectomy  the  body  should  be  placed  upon  the  side  over  a  pillow,  so 
as  to  take  advantage  of  the  lateral  flexure  of  the  vertebral  column 
and  thus  to  extend  as  much  as  possible  the  loin  which  is  to  be  operated 
upon.  The  incision  should  be  oblique,  beginning  about  the  middle  of 
the  last  rib  and  extending  several  inches  downward  and  forward, 
corresponding  to  the  outer  border  of  the  quadratus  lumborum  muscle. 
When  the  capsule  of  the  kidney  is  reached,  the  renal  vessels  will 
usually  be  found  above  and  beyond  the  ureter;  but  care  should  be  taken 
if  it  is  desired  to  remove  the  organ,  for  very  often  there  are  several 
renal  arteries  which  enter  the  organ  above  or  below  the  usual  situation, 

as  previously  stated  (page  63). 
Vol.  II.— 28 


PLATE   80. 


Figure   1. 


Dissection  of  the  female  perineum.    The  labia  majora  and  adjacent  muscles  are  removed  so  as  to  expose  the  bulbs 
of  the  vagina.    The  deep  perineal  fascia  is  well  shown. 


The  clitoris  drawn  aside. 

The  pars  intermedia. 

The  meatus  urinarius. 

The  right  crus  of  the  clitoris. 

The  opening  into  the  vagina,  which  is  closed  below  by 

the  nymphEe  being  drawn  together  by  stitches. 
The  right  bulb  of  the  vagina. 
The  perineal  fascia  reflected. 
The  right  artery  of  the  bulb. 
The  deep  layer  of  the  perineal  fascia  or  triangular 

ligament. 
The  external  perineal  nerve. 
The  right  internal  pudic  vessels  and  nerve. 
The  sphincter  ani  muscle. 


13.  The  right  great  sacro-sciatic  ligament. 

14.  The  right  fourth  sacral  nerve. 

15.  The  coccyx. 

16.  The  left  crus  of  the  clitoris. 

17.  The  deep  perineal  artery  and  vein. 

18.  The  left  bulb  of  the  vagina. 

19.  The  fascia  lata. 

20.  The  left  bulbar  artery. 

21.  The  deep  layer  of  the  deep  perineal  fascia. 

22.  The  central  tendon  of  the  perineum. 

23.  The  left  internal  pudic  vessels. 

24.  The  levator  fascia. 

25.  The  left  great  sacro-sciatic  ligament. 

26.  The  left  gluteus  maximus  muscle. 


Figure  2. 


Dissection  of  the  female  perineum,  showing  especially  the  deep  muscles  peculiar  to  this  region,  and  the  vulvo- 
vaginal gland  (of  Bartholin)  on  the  right  side. 


1.  The  opening  into  the  vagina  closed  by  stitches  through 

the  labia  minora. 

2.  The  right  vulvo-vaginal  gland. 

3.  The  right  deep  transversus  perinei  muscle. 

4.  The  deep  perineal  fascia  reflected. 

5.  The  right  internal  pudic  vessels  and  nerve. 

6.  The  right  great  sacro-sciatic  ligament 

7.  The  levator  ani  muscle. 

8.  The  fourth  sacral  nerve. 

9.  The  inferior  pudendal  nerve. 
10.  The  depressor  urethras  muscle. 


11.  The  deep  perineal  nerve. 

12.  The  deep  perineal  artery. 

13.  The  sphincter  vaginae  muscle. 

14.  The  left  deep  transversus  perinei  muscle. 

15.  The  reflected  deep  perineal  fascia. 

16.  The  fascia  lata. 

17.  The  left  internal  pudic  nerve  and  artery. 

18.  The  levator  fascia. 

19.  The  left  great  sacro-sciatic  ligament. 

20.  The  left  gluteus  maximus  muscle. 

21.  The  coccyx. 


C.J     K)     -      o  <f>a>       N   f'        W    f    'J      1" 


ID 

03 
O 


THE  LUMBAR  BEGION.  219 

The  operation  of  colotomy  is  preferably  done  upon  the  left  side  of 
the  lumbar  region,  because  the  descending  portion  of  the  colon  is  nearer 
the  anus,  has  a  greater  extent  of  non-peritoneal  surface  than  the  bowel 
upon  the  opposite  side,  and  is  more  accessible  on  account  of  the  higher 
position  of  the  left  kidney  (Plate  84,  Fig.  1).  An  incision  is  made 
obliquely  across  the  loin  similar  to  that  above  described  for  nephrotomy, 
but  two  centimetres,  or  about  three-quarters  of  an  inch,  nearer  the 
ilium.  The  descending  colon  will  probably  be  found  in  relation  to  the 
angle  between  the  psoas  and  quadratus  lumborum  muscles.  It  should, 
if  practicable,  be  previously  distended,  as  not  only  will  the  bowel  be 
then  more  clearly  recognizable, — the  sacculi  and  the  appendices  epi- 
ploicse  (page  44)  distinguishing  it  from  a  loop  of  the  small  intestine, 
— but  its  non-peritoneal  surface  will  also  be  presented  directly  before 
the  operator.  When  the  bowel  is  empty  there  is  very  little  difference 
between  its  diameter  and  that  of  the  jejunum.  The  simple  procedure 
of  turning  the  body  of  the  patient  to  the  left  side  will  often  dispel 
any  doubt  by  causing  the  sought-for  portion  of  the  colon  to  protrude 
at  the  incision ;  but  in  these  days,  when  the  surgeon  has  so  much  less 
dread  of  injuring  the  peritoneum  than  formerly,  he  surely  need  not  be 
hampered  with  a  small  opening  into  the  abdominal  parietes.  When  the 
bowel  is  reached  it  is  drawn  forward  and  stitched  to  the  margins  of  the 
wound,  and  opened  by  transverse  incision,  so  as  to  establish  an  artificial 
anus. 

Colectomy,  or  resection  of  a  portion  of  the  colon,  is  usually  performed 
through  the  same  incision  as  colotomy. 


220  THE  GLUTEAL  REGION. 


THE  LOWEK  EXTEEMITT. 

The  Gluteal  Region. — The  buttocks,  or  nates,  are  separated  from 
each  other  by  a  deep  median  groove  which  extends  from  the  hollow  or 
small  of  the  back  to  the  perineum.  The  prominences  on  each  side  of 
this  groove  are  peculiar  to  man,  and  consequent  upon  the  erect  position 
which  he  naturally  assumes.  Each  buttock  is  limited  by  the  crest  of 
the  ilium  above  and  the  fold  which  forms  a  marked  curve  below, 
across  the  back  of  the  upper  part  of  the  thigh.  The  landmarks  can 
be  readily  made  out  (Plate  83,  Fig.  1).  The  crest  of  the  ilium  and 
its  anterior  spine  are  superficial.  The  posterior  spine  of  the  ilium  can 
be  felt  by  following  the  crest  backward  to  its  termination.  It  is  on  a 
level  with  the  spinous  process  of  the  second  sacral  vertebra  and  behind 
the  corresponding  sacro-iliac  joint,  and  is  marked  by  a  dimple  on  the 
surface.  The  great  trochanter  of  the  femur  is  usually  conspicuous,  de- 
pendent upon  the  development  of  the  muscles  which  fill  up  the  interval 
between  the  trochanter  and  the  ilium.  If  there  is  much  fat  in  the 
subcutaneous  tissue,  the  position  of  the  trochanter  is  indicated  by  a 
depression.  The  tuberosity  of  the  ischium  can  be  felt  through  the  soft 
structures,  especially  when  the  hip  is  flexed,  as  in  the  sitting  position. 
The  surface-markings  in  connection  with  the  landmarks  are  frequently 
referred  to  in  diagnosing  affections  of  the  hip-joint.  The  gluteal  fold 
(sulcus  of  the  nates)  becomes  obliterated  in  diseases  of  the  hip-joint,  in 
consequence  of  the  habitual  flexion  of  the  hip.  Nelaton's  line  is  drawn 
across  the  flank  from  the  anterior  superior  spine  of  the  ilium  to  the 
tuber  ischii,  and  passes  across  the  middle  of  the  acetabulum  over  the 
top  of  the  great  trochanter. 

The  skin  over  the  buttock  is  thick,  coarse,  and  peculiar  for  its  low 
vascularity,  on  account  of  which  it  is  frequently  the  seat  of  boils.  The 
subcutaneous  fascia  is  loose,  and  contains  much  fat  in  its  meshes.  It  is 
united  to  the  skin  by  many  strong  fibrous  bands,  especially  along  the 
gluteal  fold,  and  over  the  tuberosity  of  the  ischium,  where  it  is  remark- 
ably tough  (page  160).     The  roundness  and  prominence  of  the  buttock 
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are  due  chiefly  to  the  amount  of  fat  in  the  superficial  tissue,  which  is 
usually  more  developed  in  females  than  in  males,  and  is  a  characteristic 
feature  in  some  African  tribes.  This  tissue  is  very  liable  to  become  the 
seat  of  lipomata,  and  its  laxity  favors  the  collection  of  blood  or  pus, 
so  that  a  gluteal  abscess  sometimes  attains  an  enormous  size.  An  early 
symptom  of  disease  of  the  hip  is  flattening  of  the  buttock  over  the 
affected  joint,  produced  by  the  wasting  of  the  fatty  tissue.  The  deep 
fascia  is  a  dense  membrane  attached  to  the  crest  of  the  ilium,  the 
lumbar  fascia,  and  the  back  of  the  sacrum  and  coccyx.  It  is  thick  and 
white  anteriorly  where  it  covers  the  gluteus  medius  muscle,  below  which 
it  splits  into  two  layers  which  pass  over  and  beneath  the  gluteus  maxi- 
mus  muscle,  completely  enveloping  it.  The  superficial  layer  passes  round 
the  lower  border  of  the  muscle,  and  is  attached  to  the  borders  of  the 
greater  sciatic  ligament  between  the  tuberosity  of  the  ischium  and  the 
coccyx,  whence  it  is  continuous  with  the  fascia  lata  of  the  thigh.  Exter- 
nally it  blends  with  the  tendon  of  the  gluteus  maxim  us.  From  its  under 
surface  fibrous  septa  pass  into  the  substance  of  the  muscle,  ensheathing 
its  fascicles.  The  deep  layer,  beneath  the  gluteus  maximus,  encloses  the 
gluteus  medius  and  gluteus  minimus  muscles,  so  that  they  are  bound 
down  within  an  osseo-aponeurotic  space.  Extravasations  of  blood  or 
matter  beneath  this  fascia  are  often  pent  up  and  directed  down  the 
thigh  by  its  attachment  to  the  ilio-tibial  band   (page  245). 

There  are  many  cutaneous  branches  of  nerves  which  appear  passing 
through  the  deep  fascia.  Near  the  crest  of  the  ilium,  the  external 
branches  of  the  posterior  division  of  the  first  and  second  lumbar  nerves 
descend  obliquely  forward  (Plate  83,  Fig.  2,  No.  11).  The  posterior 
cutaneous  branches  of  the  sacral  nerve  appear  at  the  sacral  border  of 
the  gluteus  maximus,  and  the  gluteal  branch  of  the  external  cutaneous 
curves  backward  over  the  tendinous  expansion  of  the  muscle.  The  re- 
current cutaneous  branch  of  the  lesser  sciatic  nerve  (Plate  89,  Fig.  1, 
No.  2)  turns  upward  round  the  border  of  the  gluteus  maximus,  between 
the  great  trochanter  and  the  tuberosity  of  the  ischium.  The  perforating 
cutaneous  branches  of  the  fourth  sacral  nerve  emerge  through  the  muscle 
near  the  sciatic  ligament. 
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The  gluteus  mazimus  muscle  is  the  largest  muscle  in  the  body,  and 
its  development  is  characteristic  of  man.  It  is  very  thick,  and  com- 
posed of  coarse  bundles  of  fibres  intimately  connected  with  the  investing 
sheath  of  the  deep  fascia.  It  arises  by  short  tendinous  fibres  from  the 
posterior  gluteal  line  of  the  ilium  and  the  rough  surface  of  the  bone 
behind  it,  from  the  lumbar  fascia  and  the  spines  of  the  sacrum  and 
coccyx,  and  from  the  inner  portion  of  the  great  sciatic  ligament.  Its 
fibres  pass  obliquely  to  be  inserted  into  the  fascia  lata  on  the  outer  part 
of  the  thigh,  crossing  over  the  great  trochanter,  blending  with  the  sheath 
of  the  vastus  externus  muscle,  and  into  the  rough  gluteal  ridge  upon 
the  femur  between  the  linea  aspera  and  the  great  trochanter.  Its  jow,er 
margin  forms  the  gluteal  fold.  This  muscle  is  supplied  by  the  lesser 
sciatic  nerve  and  branches  from  the  sacral  plexus  of  nerves,  and  with 
blood  by  the  superficial  branches  of  the  gluteal  and  sciatic  arteries. 
The  action  of  the  gluteus  maximus  abducts  the  thigh  and  rotates  it 
outward,  making  tense  the  fascia  lata.  It  extends  the  thigh-bone  upon 
the  pelvis,  and  thus  serves  to  raise  the  body  from  the  sitting  to  the 
erect  position.  In  walking  it  acts  from  the  thigh  to  the  pelvis,  main- 
taining the  body  upright.  It  also  aids  in  propelling  the  body  in  run- 
ning and  leaping.  There  is  a  large  bursa  between  the  insertion  of  the 
gluteus  maximus  and  the  great  trochanter,  which  sometimes  becomes 
inflamed  and  gives  rise  to  great  pain  in  movement  of  the  limb.  The 
muscle  should  be  detached  and  reflected  to  expose  the  parts  beneath  it 
(Plate  89,  Fig.  2).  In  doing  so  the  vessels  and  nerves  will  be  noticed 
entering  its  deep  surface. 

The  gluteus  medius  muscle  is  a  triangular  fleshy  mass  arising  from  the 
area  of  bone  between  the  crest  of  the  ilium  and  the  superior  curved  line. 
Its  fibres  converge  to  a  flat  tendon  which  is  attached  to  an  oblique  line 
on  the  upper  and  outer  surface  of  the  great  trochanter,  having  a  small 
bursa  interposed  between  it  and  the  bone.  It  receives  the  ascending 
branch  of  the  deep  gluteal  artery,  and  a  branch  from  the  superior  gluteal 
nerve.  Its  action  from  the  ilium  is  to  abduct  the  thigh  and  to  rotate  it 
inward,  while  acting  from  the  femoral  insertion  it  extends  the  pelvis 
outward,  thereby  assisting  in  balancing  it  when  standing  on  one  leg. 
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The  gluteus  minimus  muscle  is  separated  from  the  medius  in  its 
upper  part  by  a  large  branch  of  the  gluteal  artery,  but  at  its  inferior 
border  in  front  it  is  intimately  connected  with  the  medius,  as  they  are 
both  attached  there  to  a  tendinous  band  extending  from  the  ilium  to 
the  trochanter,  the  ilio-trochanteric  band,  which  blends  with  the  capsule 
of  the  subjacent  hip-joint.  The  gluteus  minimus  arises  from  the  area 
of  the  ilium  as  far  back  as  the  border  of  the  greater  sciatic  notch.  Its 
tendon  is  attached  on  the  front  and  outer  part  of  the  great  trochanter. 
This  muscle  is  also  supplied  by  the  superior  gluteal  nerve,  which  enters 
the  outer  surface.  Its  main  action  assists  the  other  glutei  muscles  in 
balancing  the  pelvis.  Acting  from  the  ilium  it  serves  to  abduct  the 
thigh,  while  in  conjunction  with  the  anterior  portion  of  the  gluteus 
medius  it  assists  in  rotating  the  thigh  inward. 

The  gluteal  artery  is  the  largest  branch  of  the  internal  iliac  artery 
(Plate  76,  Fig.  1,  No.  19).  It  makes  its  exit  from  the  pelvis  above 
the  pyriformis  muscle  through  the  great  sciatic  notch,  and  runs  over  the 
ilium,  with  its  vein  above  and  the  nerve  beneath  it,  between  the  glu- 
teus maximus  and  gluteus  medius  muscles  (Plate  89,  Fig.  2,  Nos.  3  and 
34).  The  artery  gives  off  the  external  nutrient  artery  to  the  ilium,  and 
divides  into  superficial  and  deep  branches.  The  superficial  gluteal  artery 
passes  between  the  gluteus  maximus  and  gluteus  medius,  supplying  both 
of  them,  its  twigs  establishing  anastomoses  with  the  posterior  sacral  and 
sciatic  arteries.  The  deep  gluteal  artery  passes  between  the  gluteus 
medius  and  gluteus  minimus  and  supplies  them  and  the  pyriformis 
muscle.  Its  branches  communicate  beneath  the  superior  iliac  spine  with 
the  ascending  branches  of  the  external  circumflex  and  circumflex  iliac 
arteries,  and  by  an  inferior  branch  with  the  external  circumflex  and 
sciatic  arteries.  The  latter  branch  supplies  a  twig  to  the  hip-joint  and 
to  the  tensor  vagina?  fasciae  femoris  muscle.  The  companion  veins  to 
all  these  arteries  have  many  valves.  They  unite  into  the  common 
gluteal  vein  as  they  converge  toward  the  sciatic  notch.  The  gluteal 
artery  is  not  uncommonly  affected  with  aneurism,  and  its  branches  are 
often  wounded.  Its  position  upon  the  surface  may  be  indicated  by 
drawing   a  line   from   the   posterior   superior  spine  of  the   ilium   to   the 


224  TEE   GLUTEAL  REGION. 

great  trochanter  when  the  thigh  is  rotated  inward.  The  junction  of  the 
inner  and  middle  thirds  of  this  line  corresponds  to  the  point  of  exit  of 
the  artery  from  the  great  sciatic  notch.  The  superior  gluteal  nerve 
which  accompanies  the  gluteal  artery  is  a  branch  from  the  lumbo-sacral 
cord  (page  156),  being  composed  of  fibres  from  the  anterior  branches  of 
the  posterior  divisions  of  the  fourth  and  fifth  lumbar  and  first  sacral 
nerves.  It  is  beneath  the  artery  as  it  issues  from  the  pelvis,  and  its 
branches  then  appear  in  front  of  those  of  the  artery  (Plate  89,  Fig.  2). 

The  pyriformis  muscle  appears  below  the  gluteus  medius  (Plate  89, 
Fig.  2,  No.  37).  It  arises  within  the  pelvis  by  fleshy  digitations  from 
between  the  second,  third,  and  fourth  anterior  sacral  foramina,  and  its 
fibres  converge,  and,  passing  out  of  the  great  sciatic  notch,  receive  fibres 
from  the  margin  of  the  notch  and  the  great  sciatic  ligament.  Its  tendon 
is  inserted  into  the  upper  border  of  the  great  trochanter,  behind  the 
insertion  of  the  obturator  internus  muscle.  Within  the  pelvis  it  serves 
as  a  muscular  bed  for  the  sacral  plexus  of  nerves,  from  the  second  cord 
of  which  it  receives  its  nerve-supply,  and  it  divides  the  great  sciatic 
notch  into  two  parts.  The  gluteal  vessels  and  nerves  emerge  above  it, 
and  the  sciatic  and  pudic  vessels  emerge  below  it.  It  should  be  noted 
that  occasionally  the  great  sciatic  nerve  or  its  peroneal  portion  pierces 
the  substance  of  the  pyriformis  muscle.  The  author  has  met  with  this 
condition  seven  times  in  his  own  dissections.  The  arteries  which  nourish 
the  pyriformis  are  derived  from  both  the  gluteal  and  the  sciatic.  The 
action  of  the  muscle  is  to  abduct  and  rotate  outward  the  thigh,  or  if 
the  femur  is  the  fixed  point  it  assists  in  steadying  the  pelvis. 

The  obturator  internus  muscle  arises  within  the  pelvis  from  the  inner 
surface  of  the  ischio-pubic  rami,  from  the  obturator  membrane  and  the 
inner  half  of  the  obturator  fascia,  and  from  the  ilium  below  the  ilio- 
pectineal  line  as  far  as  the  upper  margin  of  the  great  sciatic  notch. 
Its  fibres  converge  to  a  tendon  which  passes  round  the  surface  of  the 
tuberosity  of  the  ischium  at  the  lesser  sciatic  notch,  which  is  here  pro- 
vided with  cartilage  and  serves  as  a  trochlea,  or  pulley,  over  which  the 
tendon  plays  as  it  emerges  from  the  lesser  sciatic  foramen,  and,  overlapped 
by  the  gemelli  muscles,  is  inserted  into  the  top  of  the  great  trochanter, 
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below  the  tendon  of  the  pyriformis,  with  which  it  is  often  united.  If 
the  muscle  is  reflected,  it  will  be  seen  that  the  fibres  from  their  several 
origins  pass  into  four  tendinous  bands,  which  combine  just  before  the 
insertion.  A  layer  of  fat  intervenes  between  the  muscle  and  the  poste- 
rior portion  of  the  obturator  membrane.  Its  pelvic  surface  is  covered 
with  the  obturator  fascia,  which  is  derived  from  the  pelvic  fascia,  as 
described  on  page  127,  and  is  attached  below  to  the  margin  of  the  great 
sciatic  ligament.  The  intra-pelvic  and  extra-pelvic  portions  of  the  muscle 
form  with  each  other  an  angle  of  seventy  degrees.  The  muscle  is  rein- 
forced by  the  two  gemelli  muscles, — the  superior  gemellus,  arising  from 
the  upper  and  outer  margin  of  the  lesser  sciatic  notch  and  from  the 
base  of  the  ischial  spine,  and  the  inferior  gemellus,  arising  from  the 
tuberosity  of  tbe  ischium.  The  tendons  of  the  gemelli  blend  with  the 
tendon  of  the  obturator  internus  upon  its  under  surface  and  its  upper  and 
lower  margins,  and  they  are  all  inserted  together  into  the  top  of  the 
trochanter.  Owing  to  this  common  tendon  and  their  combined  action, 
they  are  now  sometimes  considered  under  the  name  of  the  triceps  rotator 
femoris.  The  three  muscles  generally  receive  their  nerves  from  branches 
of  the  sacral  plexus:  occasionally,  however,  the  pyriformis  will  be  found 
to  be  supplied  by  the  pudic  nerve.  Although  the  chief  action  of  these 
muscles  is  to  rotate  the  thigh  outward,  it  should  be  observed  that  in  the 
sitting  position  they  become  abductors  of  the  thigh.  There  are  always 
one  or  more  little  bursse  beneath  the  tendon  of  the  obturator  internus, 
interposed  between  it  and  the  ischium,  which  serve  to  diminish  friction, 
and  there  is  very  generally  a  bursa  between  the  common  tendon  and 
the  capsule  of  the  hip-joint.     Sometimes  these  bursas  intercommunicate. 

The  quadratus  femoris  muscle  (Plate  89,  Fig.  2,  No.  38)  arises  from 
the  outer  border  of  the  tuberosity  of  the  ischium  by  short  tendinous 
fibres,  and  consists  of  a  short  transverse  mass  which  is  attached  to  the 
back  of  the  great  trochanter  and  the  vertical  line  (linea  quadrati), 
extending  as  far  as  the  insertion  of  the  adductor  magnus  muscle.  A 
terminal  branch  of  the  internal  circumflex  artery  usually  appears  at  the 
under  border  of  the  quadratus.  Its  nerve  is  from  the  great  sciatic  nerve, 
and  it  co-operates  with  the  gemellus  inferior  in  acting  as  an  external 
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PLATE   81. 
Figure  1. 


The  bladder  drawn  forward  and  the  vagina  backward,  after  detachment  of  the  vesico-vaginal  fascia. 


1.  A  hook  introduced  into  the  meatus  urinarius. 

2.  The  bladder  drawn  forward. 

3.  The  cut  recto-vesical  fascia. 

4.  The  right  middle  vesical  artery. 

5.  The  right  ureter. 

6.  The  vaginal  artery. 

7.  The  right  tuber  ischii. 

8.  The  right  great  sacro-sciatic  ligament. 

9.  The  vagina  drawn  backward. 


10.  Reflected  portion  of  the  right  gluteus  maximus  muscle. 

11.  The  cut  recto-vesical  fascia. 

12.  The  left  middle  vesical  artery. 

13.  The  left  ureter. 

14.  The  left  vaginal  artery. 

15.  The  left  great  sacro-sciatic  ligament. 

16.  The  left  gluteus  maximus  muscle. 

17.  A  hook  fastened  to  the  detached  vagina  and  drawing 

it  backward. 


Figure  2. 


The  vagina  dissected  from  the  rectum  and  drawn  forward,  while  the  rectum  is  drawn  backward  to  demonstrate  the 
relative  position  of  the  peritoneum  to  the  perineum  in  the  female. 


1.  A  hook  introduced  into  the  anterior  part  of  the  de- 

tached vagina. 

2.  A  portion  of  the  right  fascia  lata. 

3.  The  vagina  drawn  forward. 

4.  The  recto-vesical  fascia. 

5.  The  vaginal  artery. 

6.  The  recto-uterine  fold  of  of  the  peritoneum. 

7.  The  middle  hemorrhoidal  artery. 

8.  The  coccygeus  muscle. 

9.  The  right  great  sacro-sciatic  ligament 


10.  The  rectum  drawn  outward  and  backward. 

11.  Reflected  portion  of  the  right  gluteus  maximus  mus- 

cle. 

12.  The  left  adductor  magnus  muscle. 

13.  The  recto-vesical  fascia. 

14.  The  left  semi-tendinosus  muscle. 

15.  The  tuberosity  of  the  left  ischium. 

16.  The  left  tuber  ischii. 

17.  The  left  great  sacro-sciatic  ligament. 

18.  The  anus. 
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rotator  of  the  thigh-.  The  quadratus  muscle  is  covered  by  the  gluteus 
maximus  muscle,  and  the  sciatic  vessels  and  nerves  descend  over  it. 

The  sciatic  artery  is  smaller  than  the  gluteal  artery.  It  also 
arises  from  the  internal  iliac,  and  leaves  the  pelvis  between  the  pyri- 
formis  and  coccygeus  muscles,  and  in  the  gluteal  region  appears  issuing 
between  the  pyriformis  and  the  superior  gemellus  (Plate  89,  Fig.  2, 
No.  37),  above  the  great  sciatic  nerve.  Within  the  pelvis  the  branches 
of  the  sciatic  are  distributed  to  the  rectum,  the  bladder,  the  prostate 
gland,  and  the  seminal  vesicle ;  outside  of  the  pelvis  the  branches  are  a 
coccygeal  artery,  which  supplies  the  tissues  over  the  coccyx,  an  inferior 
gluteal  artery  to  the  gluteus  maximus  muscle,  muscular  arteries  to  the 
pyriformis  and  gemelli  muscles,  the  anastomotic  artery,  which  is  quite 
large  and  passes  over  the  quadratus  muscle  to  join  the  branches  from 
the  internal  circumflex,  the  first  perforating  artery,  and  the  transverse 
branch  of  the  external  circumflex  (all  from  the  femoral  artery),  thus 
establishing  the  crucial  anastomosis.  The  last  branches  of  the  sciatic 
artery  are  a  small  articular,  which  pierces  the  capsule  of  the  hip-joint, 
entering  it  from  the  digital  fossa,  and  the  arteria  comes  nervi  ischiatici, 
which  accompanies  the  great  sciatic  nerve  and  enters  its  substance  about 
the  middle  of  the  thigh.  This  artery  is  usually  very  small,  although 
occasionally  conspicuous  (Plate  89,  Fig.  2,  No.  7)  and  capable  of  being 
traced  as  far  as  the  beginning  of  the  popliteal  space.  It  is  well  to  note 
that  this  artery  forms  an  important  part  of  the  collateral  circulation 
after  ligation  of  the  femoral  artery  (page  259). 

The  venas  comites  of  the  sciatic  artery  are  large  and  often  varicose. 
They  unite  to  form  the  sciatic  vein,  which  is  at  the  inner  side  of  the 
artery. 

The  great  sciatic  nerve  is  formed  of  about  thirty-eight  bundles 
of  fibres  from  the  union  of  the  last  lumbar  and  upper  four  sacral 
nerves  (page  156)  upon  the  pelvic  surface  of  the  pyriformis  muscle, 
behind  the  pelvic  fascia  (page  224).  It  is  the  largest  nerve  in  the 
body,  being  sixteen  millimetres,  or  about  three-fourths  of  an  inch,  in 
breadth,  and  six  millimetres,  or  about  one-fourth  of  an  inch,  in  thick- 
ness.    The  nerve-cord  can  be  separated  into  two  parts,  which  constitute 
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the  peroneal  and  popliteal  portions.  The  fibres  which  form  the  peroneal 
portion  are  derived  from  the  posterior  divisions  of  the  anterior  branches 
of  the  sacral  plexus,  the  popliteal  portion  being  formed  of  the  fibres 
from  the  anterior  divisions  of  the  anterior  branches  of  the  plexus. 
The  combined  nerve-cord  issues  from  the  pelvis  usually  below  the  pyri- 
formis  muscle,  although,  as  previously  stated,  it  sometimes  pierces  that 
muscle  (page  224).  It  descends  over  the  external  rotator  muscles  be- 
tween the  tuberosity  of  the  ischium  and  the  great  trochanter,  and  thus 
escapes  the  effect  of  ordinary  pressure.  Its  exact  relations  should  be 
carefully  observed,  as  it  is  frequently  affected  with  neuralgia.  Its  posi- 
tion (Plate  85,  No.  47,  and  Plate  89,  Fig.  2,  No.  4)  is  near  enough 
to  the  surface  to  render  it  liable  to  suffer  from  cold  and  dampness, 
which  are  frequently  the  causes  of  many  of  the  forms  of  sciatica.  The 
proximity  of  the  hip-joint  should  be  remembered,  as  the  nerve  is  liable 
to  be  affected  by  sudden  and  violent  movements  of  the  hip.  In  one 
case  of  old  dislocation  of  the  hip  the  author  found  the  nerve  actually 
stretched  over  the  anterior  surface  of  the  neck  of  the  femur,  so  that 
evidently  it  had  been  the  cause  of  failure  in  the  attempt  at  reduction 
of  the  bone  to  its  place.  As  the  sciatic  nerve  leaves  the  sciatic  notch  it 
sends  a  branch  to  the  obturator  interims  muscle,  which  passes  in  through 
the  lesser  sciatic  notch  and  divides  into  several  branches  upon  the  pelvic 
surface  of  the  muscle.  There  are  one  or  two  branches  from  the  sciatic 
nerve  to  the  hip-joint  which  pierce  the  back  of  the  capsular  ligament. 
The  further  description  of  the  nerve  will  be  found  with  that  of  the 
other  structures  on  the  back  of  the  thigh  (page  265).  If  the  greater 
sciatic  ligament  be  divided,  and  the  parts  cleaned  of  the  loose  fatty 
tissue  in  the  lesser  sciatic  notch,  the  relations  of  the  pudic  artery  and 
pudic  nerve  to  the  spine  of  the  ischium  will  be  seen.  The  pudic 
artery  is  accompanied  by  two  large  pudic  veins.  The  pudic  nerve 
passes  out  of  the  greater  sciatic  notch  internally  to  the  great  sciatic 
nerve,  beneath  the  sciatic  artery.  It  winds  round  the  spine  of  the 
ischium  and  enters  the  lesser  sciatic  notch  with  the  pudic  artery. 
Thence  they  both  pass  in  a  canal  formed  of  the  obturator  fascia.  Their 
distribution  is  described  with  the  perineum  (page  167). 
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THE  KEGION   OF  THE  HIP. 

The  Hip- Joint. — The  adaptation  of  the  head  of  the  femur  to  the 
acetabulum  constitutes  a  much  more  perfect  enarthrodia,  or  ball-and- 
socket  joint,  than  that  formed  at  the  shoulder  by  the  head  of  the 
humerus  and  the  glenoid  cavity  of  the  scapula  (page  332,  Vol.  I.). 

The  upper  end  of  the  femur,  or  thigh-bone,  consists  of  a  head,  a 
neck,  and  two  rough  processes  called  the  greater  and  lesser  trochanters. 
The  head  is  the  globular  portion  which  in  the  erect  position  is  directed 
upward,  inward,  and  a  little  forward  to  be  received  into  the  acetabulum, 
the  large  cup-shaped  cavity  of  the  innominate  bone  (page  102).  The 
head  forms  about  three-fifths  of  a  sphere,  is  smooth,  and  in  the  recent 
state  is  covered  with  cartilage,  except  at  a  small  ovoid  depression,  the 
fovea  capitis,  a  little  behind  and  below  the  axis  of  the  head,  where  the 
ligamentum  teres  is  attached.  The  neck  is  the  portion  of  the  bone  which 
connects  the  head  with  the  shaft.  It  is  cylindrical,  slightly  compressed 
from  before  backward,  and  somewhat  constricted  toward  the  middle.  It 
is  shorter  above  and  longer  below,  where  it  is  widely  expanded,  extend- 
ing between  the  trochanters.  The  neck  varies  in  length  and  obliquity. 
In  the  adult  male  it  forms  an  angle  of  about  one  hundred  and  twenty- 
five  degrees  with  the  shaft;  in  the  adult  female,  owing  to  the  greater 
width  of  the  pelvis,  the  angle  is  somewhat  less,  about  one  hundred  and 
eighteen  degrees.  In  infancy  the  neck  is  comparatively  small,  and  the 
angle  is  about  one  hundred  and  sixty  degrees.  There  is  almost  every 
variety  of  angle,  and,  although  there  does  not  generally  seem  to  be  any 
appreciable  change  in  the  direction  of  the  neck  in  consequence  of  old 
age,  there  are  many  exceptions  (page  237).  The  anterior  surface  of  the 
neck  presents  numerous  foramina  for  the  transmission  of  veins,  and  the 
posterior  surface  is  smooth  and  more  concave  than  the  anterior.  The 
greater  trochanter  is  the  irregular  quadrilateral  projection  upward  and 
outward  from  the  shaft,  having  a  point  bent  inward  posteriorly  so  that 
it  overhangs  the  digital  fossa,  into  which  the  tendon  of  the  obturator 
externus  muscle  is  inserted.     Upon  the  upper  and  anterior  part  of  the 
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greater  trochanter  where  it  joins  the  neck  is  a  prominence  called  the 
tubercle  of  the  femur.  The  lesser  trochanter  projects  from  the  lower 
and  posterior  part  of  the  base  of  the  neck.  It  is  variable  in  shape, 
but  usually  conical.  Between  the  trochanters  at  the  base  of  the  neck 
there  is  a  prominent  rounded  ridge,  called  the  posterior  inter-trochan- 
teric  line,  from  the  middle  of  which  there  is  a  less  distinctly  marked 
line  descending  vertically  to  the  level  of  the  lesser  trochanter.  This  is 
the  linea  quadrati,  for  the  attachment  of  the  quadratus  femoris  muscle. 
The  greater  trochanter  receives  the  tendons  of  the  external  rotator  mus- 
cles', — i.e.,  the  gluteus  medius,  the  gluteus  minimus,  the  pyriformis,  the 
obturator  internus,  and  the  two  gemelli ;  and  the  lesser  trochanter  the 
tendon  of  the  ilio-psoas  muscle  (page  69).  Upon  the  anterior  surface, 
extending  from  the  great  trochanter  obliquely  downward  to  the  inner 
side  of  the  shaft,  is  the  anterior  inter-trochanteric  line,  or  linea  spiralis. 
This  joins  the  linea  aspera  upon  the  posterior  surface  of  the  shaft. 

The  acetabulum  (or  cotyloid  cavity)  of  the  pelvis  is  bounded  by 
an  irregular  rim,  which  is  thick  and  strong  above,  and  serves  for  the 
attachment  of  the  fibro-cartilage  which  contracts  its  opening  and  deepens 
the  surface  for  the  reception  of  the  head  of  the  femur.  The  iliac 
portion  of  the  rim  presents  a  slight  depression,  the  iliac  notch,  and  at 
the  junction  of  the  ischiac  and  pubic  portions  there  is  a  deep  notch, 
the  cotyloid  notch,  which  is  continuous  with  a  circular  depression  at  the 
bottom  of  the  cavity.  This  depression  is  called  the  fovea  acetabuli,  and 
extends  mostly  upon  the  ischium.  It  is  perforated  by  foramina,  and  in 
the  recent  state  is  filled  with  a  mass  of  fat.  The  ligamentum  teres  is 
attached  to  the  margins  of  the  depression  as  well  as  to  those  of  the 
notch,  which  is  converted  into  a  foramen  by  the  dense  band  of  fibrous 
tissues  called  the  transverse  ligament.  Through  this  foramen  the  nutrient 
vessels  are  transmitted  to  the  hip-joint.  The  acetabulum  is  very  dense 
above  its  articular  surface,  so  as  to  adapt  it  to  the  transmitted  weight 
of  the  trunk,  while  below  it  is  very  thin.  This  thin  portion  sometimes 
affords  a  route  for  pus  to  travel  into  or  out  from  the  pelvis,  especially 
before  the  consolidation  of  the  three  segments  of  bone  of  which  the 
cavity  is  formed  (page  102).     The   acetabulum   is   generally  a  complete 
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bony  mass  at  the  eighteenth  year.  It  has  been  noted  that  the  pelvic 
wall  of  the  acetabulum  can  be  felt  through  the  rectum  and  vagina;  and 
this  may  be  of  service  in  some  cases  of  disease  of  the  hip-joint  where 
the  floor  of  the  acetabulum  is  suspected  to  be  involved.  The  articular 
surfaces  of  the  bones  forming  the  joint  are  provided  with  cartilage,  which 
on  the  head  of  the  femur  is  so  disposed  that  it  is  thicker  at  the  centre 
than  at  the  circumference,  while  in  the  acetabulum  it  is  the  reverse.  On 
the  head  of  the  femur  the  cartilage  is  complete,  except  at  the  fovea, 
for  the  attachment  of  the  round  ligament,  and  in  the  acetabulum  it 
presents  a  horse-shoe  shape,  being  deficient  below  at  the  depression,  for 
the  insertion  of  the  same  ligament. 

The  range  of  motion  of  the  hip-joint  is  not  that  of  a  universal 
joint,  like  the  shoulder,  because  its  ligaments  are  peculiarly  disposed  so 
as  to  restrict  motion  to  those  directions  which  are  consistent  with  the 
support  of  the  body  in  the  erect  position.  The  capsular  ligament  is  a 
remarkably  strong  structure,  composed  chiefly  of  longitudinal  fibres,  with 
an  interlacement  of  oblique  and  transverse  fibres.  It  is  attached  about 
the  entire  bony  margin  of  the  acetabulum,  except  at  the  cotyloid  notch, 
where  it  is  connected  with  it  and  the  contiguous  border  of  the  obturator 
foramen.  It  surrounds  the  neck  of  the  femur  and  is  attached  to  the 
anterior  inter-trochanteric  line  and  the  front  of  the  base  of  the  greater 
trochanter,  but  posteriorly  it  does  not  extend  so  far  down,  being  attached 
to  the  neck  twelve  millimetres,  or  about  half  an  inch,  above  the  poste- 
rior inter-trochanteric  line.  The  capsule  proper  is  weakest  behind  and 
strongest  in  front,  but  it  is  greatly  augmented  by  fibrous  expansions 
from  the  sheaths  of  the  overlying  muscles,  which  are  commonly  described 
as  accessory  ligaments,  although  they  are  really  inseparable  from  the 
rest  of  the  capsule.  The  strongest  and  most  important  of  the  fibrous 
bands  is  the  ilio-femoral  ligament,  which  is  connected,  when  the  parts 
are  in  the  natural  state,  with  the  sheath  of  the  gluteus  minimus 
externally  and  with  that  of  the  ilio-psoas  internally.  It  extends  from 
the  margin  of  the  acetabulum  below  the  anterior  inferior  spine  of  the 
ilium  to  the  upper  part  of  the  anterior  inter-trochanteric  line,  and  to 
the    base   of  the    lesser  trochanter,  where  there   is  a  prominence,  some- 
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times  called  the  tuberculum  colli.  The  outer  and  inner  fibres  of  this 
ligament  are  more  developed  than  the  middle  portion,  so  that  they  have 
received  the  special  designation  of  the  Y  ligament  [of  Bigelow),  from  their 
arrangement  presenting  the  appearance  of  the  letter  Y  inverted. 

The  pulo-femoral  ligament  is  composed  of  a  condensed  band  of  fibres 
from  the  fascia  between  the  pectineus  and  obturator  internus  muscles 
upon  the  inner  part  of  the  capsule.  It  extends  from  the  ilio-pectineal 
eminence  to  the  base  of  the  lesser  trochanter.  The  ischio-femoral  liga- 
ment is  variably  developed  from  the  fascia  between  the  gemellus  inferior 
and  obturator  externus  muscles.  It  extends  from  the  ischium  to  the 
circular  band  of  fibres  of  the  proper  capsule  (sometimes  called  the  liga- 
ment of  Bertin),  and  to  the  neck  above  the  digital  fossa.  The  ilio- 
femoral ligament  greatly  increases  the  strength  of  the  anterior  part  of 
the  capsule,  and  serves  as  a  strap  to  prevent  the  extension  of  the  thigh 
beyond  a  certain  point.  It  also  limits  rotation  both  inwardly  and  out- 
wardly. It  is  rarely  torn  in  the  usual  forms  of  dislocation  at  the  hip, 
but  when  the  head  of  the  femur  is  driven  backward  it  acts  as  a  fixed 
axis  round  which  the  neck  rotates,  so  that  the  head  is  directed  toward 
the  dorsum  of  the  ilium. 

There  is  a  bursa  interposed  between  the  ilio-psoas  muscle  and  the 
front  of  the  capsular  ligament,  which  sometimes  communicates  directly 
with  the  synovial  cavity  of  the  joint.  When  the  capsule  is  opened  the 
cotyloid  ligament  and  ligamentum  teres  are  exposed.  The  cotyloid  liga- 
ment is  a  fibrocartilaginous  ring  which  is  set  upon  the  bony  margin  of 
the  acetabulum.  It  is  thicker  at  its  base  than  at  its  free  border,  so  that 
upon  section  it  appears  triangular  or  wedge-shaped.  It  is  attached  to 
the  bone  by  interlacing  oblique  fibres,  and  is  much  thicker  at  the  upper 
part  of  the  cavity,  which  it  serves  to  deepen.  It  is  covered  with  syno- 
vial membrane,  and  embraces  the  head  of  the  femur,  upon  which  it 
exerts  the  influence  of  suction.  That  portion  of  the  cotyloid  ligament 
which  stretches  across  the  cotyloid  notch  is  called  the  transverse  liga- 
ment. The  ligamentum  teres  cannot  be  seen  without  drawing  the  head 
of  the  femur  out  of  the  acetabulum.  It  will  thus  be  found  to  be  some- 
what flat   and   triangular,  and   not  round   as   its   name   would   indicate. 
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Besides,  it  cannot  be  truly  said  to  be  a  ligament,  as  it  is  rather  a  con- 
densed band  of  the  synovial  membrane  of  the  joint  enclosing  a  vascular 
pulpy  mass.  It  is  attached  by  a  narrow  end  to  the  fovea  capitis  of 
the  femur,  and  by  a  broad  bifid  expansion  to  the  margins  of  the  fovea 
acetabuli  and  the  transverse  ligament,  and  is  intimately  associated  with 
the  fatty  pad  at  this  situation.  This  structure  is  relaxed  by  abduction 
and  made  tense  by  adduction,  and  rotates  inward  when  the  thigh  is 
bent.  Possessing  as  it  does  but  little  of  the  character  of  a  ligament,  it 
is  ruptured  in  every  form  of  dislocation.  It  possibly  renders  some  slight 
assistance  to  the  glutei  and  other  muscles  in  steadying  the  pelvis  in  the 
erect  position.  A  little  twig  from  the  obturator  artery  passes  through 
it  to  enter  the  head  of  the  femur.  The  round  ligament  is  sometimes 
absent. 

The  synovial  membrane  lines  the  entire  inner  surface  of  the  capsular 
ligament,  and  is  reflected  upon  the  cotyloid  ligament,  over  which  it  dips 
into  the  acetabulum,  and,  forming  a  tubular  sheath  about  the  so-called 
ligamentum  teres,  covers  the  articular  surface  of  the  head  of  the  femur. 
It  extends  to  the  base  of  the  neck  of  the  bone  in  front,  but  only  as  far 
as  its  middle  behind. 

The  general  function  of  the  ligaments  of  the  hip-joint  is  to  economize 
muscular  effort  in  balancing  the  trunk.  In  this  they  are  considerably 
aided  by  the  atmospheric  pressure,  which  is  sufficient  to  hold  the  bones 
together  after  the  severance  of  all  the  ligaments  and  of  the  overlying 
muscles. 

The  muscles  surrounding  the  joint  are  the  ilio-psoas  in  front,  the 
acetabular  portion  of  the  rectus  and  the  gluteus  minimus  externally, 
the  pyriformis,  the  two  obturators,  the  two  gemelli,  and  the  quadratus 
behind,  and  the  pectineus  internally.  The  movements  of  the  hip  are 
free  in  all  directions.  The  flexors  are  the  ilio-psoas,  the  sartorius,  the 
pectineus,  the  adductor  longus,  the  adductor  brevis,  the  gluteus  mini- 
mus, and  the  gluteus  medius.  Their  action  is  limited  by  the  action  of 
the  semi-tendinosus,  semi-membranosus,  and  biceps  muscles  when  the 
knee  is  extended,  and  by  the  contact  of  the  soft  parts  in  front.  The 
extensors  are  the  gluteus  maximus,  the  biceps,  the  semi-tendinosus,  and 
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A  topographical  survey  of  the  posterior  surface  of  the  body  of  a  well-developed  adult  male,  with  especial  reference 
to  the  clinical  study  of  the  relations  of  the  thoracic  and  abdominal  organs;  also  showing  the  relations  of  the  bones  to 
the  surface  of  the  left  upper  extremity,  and  the  localization  of  the  areas  of  distribution  of  the  sensory  nerves  on  the 
back  of  the  left  arm  and  forearm. 


Spine  of  the  sixth  cervical  vertebra. 

Spine  of  the  vertebra  prominens. 

Spine  of  the  first  dorsal  vertebra. 

Position  of  the  apex  of  the  left  lung  in  full  inspiration. 

The  left  clavicle. 

The  acromion  process  of  the  left  scapula. 

The  dorsum  of  the  left  scapula. 

The  shaft  of  the  left  humerus. 

Position  of  the  apex  of  the  heart,  and  the  height  of  the 
arch  of  the  diaphragm  on  the  left  side  in  full  inspi- 
ration. 

Position  of  the  oesophageal  extremity  of  the  stomach. 

Spine  of  the  tenth  dorsal  vertebra. 

Lower  border  of  the  left  lung  in  full  inspiration. 

Position  of  the  spleen. 

Tip  of  the  left  twelfth  rib. 

The  upper  end  of  the  ulna. 

The  head  of  the  radius. 

The  left  kidney. 

The  left  ureter. 

The  descending  portion  of  the  colon. 

The  rectum. 

Area  of  distribution  of  the  cutaneous  branches  of  the 

small  sciatic  nerves  on  the  left  buttock. 

Tip  of  the  coccyx. 

The  bifid  spine  of  the  fifth  cervical  vertebra. 

Position  of  the  right  lung  in  full  inspiration. 

Spine  of  the  second  dorsal  vertebra,  and  position  ofthe 
bifurcation  of  the  trachea. 

Position  of  the  top  of  the  arch  of  the  aorta. 

The  cutaneous  area  of  the  external  supra-clavicular 
nerve. 


28.  Spine  of  the  fourth  dorsal  vertebra,  and  position  of  the 

lower  part  of  the  arch  of  the  aorta. 

29.  The  right  sixth  rib. 

30.  The  right  seventh  rib. 

31.  The  cutaneous  area  of  the  circumflex  nerve. 

32.  The  height  of  the  arch  of  the  diaphragm  on  the  right 

side,  and  the  position  of  the  upper  surface  of  the 
liver. 

33.  Spine  of  the  eighth  dorsal  vertebra. 

34.  The  cutaneous  area  of  the  musculo-spiral  nerve  on  the 

back  of  the  arm. 

35.  The  cutaneous  area  of  the  lesser  internal  cutaneous 

nerve. 

36.  The  probable  position  of  the  pyloric  extremity  of  the 

stomach  when  distended. 

37.  Position  of  the  lower  border  of  the  right  lung  in  full 

inspiration. 

38.  The  cutaneous  area  of  the  musculo-spiral  nerve  on  the 

back  of  the  forearm. 

39.  Tip  of  the  right  twelfth  rib. 

40.  Spine  of  the  first  lumbar  vertebra. 

41.  The  cutaneous  area  of  the  internal  cutaneous  nerve. 

42.  The  right  kidney. 

43.  Spine  of  the  third  lumbar  vertebra. 

44.  The  ascending  portion  of  the  colon. 

45.  The  crest  of  the  right  ilium. 

46.  Position  of  the  bifurcation  of  the  abdominal  aorta. 

47.  The  cutaneous  area  of  the  musculo-cutaneous  nerve. 

48.  The  cutaneous  area  of  the  ulnar  nerve. 

49.  Position  of  the  right  thyroid  foramen. 

50.  The  neck  of  the  right  femur. 
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the  semi-membranosus.  They  are  restricted  from  acting  beyond  a  straight 
line  by  the  ilio-femoral  ligament.  The  abductors  are  the  upper  portion 
of  the  gluteus  maximus,  the  gluteus  minimus,  the  gluteus  medius,  the 
pyriformis,  and,  when  the  thigh  is  flexed,  the  obturator  internus  and 
the  two  gemelli.  They  are  restrained  by  the  adductor  muscles  and  by 
the  pubo-femoral  ligament.  The  adductors  are  the  adductor  longus,  the 
adductor  brevis,  the  adductor  magnus,  the  pectineus,  the  gracilis,  and 
the  sartorius.  They  are  limited  by  the  ischio-femoral  ligament.  The 
external  rotators  are  the  ilio-psoas,  the  adductor  longus,  the  adductor 
brevis,  the  adductor  magnus,  the  pectineus,  the  gluteus  maximus,  the 
posterior  part  of  the  gluteus  medius,  the  two  obturators,  the  two  gemelli, 
the  quadratus,  the  pyriformis,  and  the  sartorius.  The  internal  rotators 
are  the  tensor  vaginae  fasciae  femoris,  the  anterior  portion  of  the  gluteus 
medius,  and  the  gluteus  minimus.  The  external  and  internal  rotators 
are  limited  respectively  by  the  outer  and  inner  portions  of  the  ilio- 
femoral ligament.  The  successive  action  of  the  different  muscles  effects 
the  circumduction  of  the  joint. 

The  arteries  which  supply  the  hip-joint  are  derived  from  the  obtu- 
rator, sciatic,  internal  circumflex,  and  gluteal  arteries.  The  nerves  to 
the  hip-joint  are  supplied  by  the  sacral  plexus,  the  great  sciatic,  the 
obturator,  and  the  accessory  obturator  nerves. 

Owing  to  the  peculiar  construction  of  the  joint,  its  deep  position, 
and  the  thick  protective  covering  of  the  soft  parts,  acute  inflammatory 
affections  of  the  hip  are  extremely  rare.  But  when  inflammation  does 
occur  within  the  joint,  for  the  same  reasons  it  is  liable  to  become 
destructive.  As  in  other  joints,  any  effusion  or  collection  of  pus  will 
first  produce  a  swelling  in  those  parts  where  there  is  least  resistance, — in 
front,  in  the  interval  between  the  outer  and  inner  bands  of  the  ilio- 
femoral ligament,  or  behind,  at  the  lowest  part  of  the  capsule.  It  is 
important  to  consider  certain  positions  of  the  lower  extremity  which 
are  characteristic  of  chronic  hip-joint  disease.  In  consequence  of  effusion 
into  the  joint,  the  thigh  becomes  markedly  flexed,  abducted,  and  some- 
what everted,  which  has  been  demonstrated  by  artificial  distention  of 
the  joint  to  be  the  position  naturally  assumed  to  accommodate  the  joint 
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to  the  excessive  amount  of  fluid.  There  is  apparent  lengthening  of 
the  affected  limb,  owing  to  the  attempt  of  the  patient  to  overcome 
the  flexion,  thus  producing  a  tilting  downward  of  the  pelvis  on  the 
side  of  the  limb.  The  effort  to  overcome  the  false  position  of  the  limb 
induces  anterior  curvature  (lordosis)  at  the  junction  of  the  thoracic  and 
lumbar  portions  of  the  spine.  This  condition  is  most  apparent  after  the 
hip  has  become  ankylosed.  If  disease  of  the  joint  progresses,  there  result 
a  train  of  symptoms  which,  although  distinctive,  are  very  obscure  as  to 
the  cause, — i.e.,  the  subsequent  adduction  and  inversion  of  the  limb,  and 
its  consequent  shortening,  which  may  be  either  apparent  or  real.  The 
change  from  abduction  and  eversion  to  adduction  and  inversion  is  prob- 
ably due  to  the  reflex  irritation  produced  through  the  obturator  nerves 
and  the  opposition  presented  to  the  adductor  muscles  by  the  ilio-femoral 
ligament.  The  apparent  lengthening  is  attributed  to  the  tilting  of  the 
pelvis,  as  in  the  similar  condition  attendant  upon  abduction,  and  the 
real  shortening  is  consequent  upon  the  destruction  of  the  head  of  the 
bone  and  possibly  of  the  acetabulum. 

The  pain  at  the  knee  which  is  usually  complained  of  in  the  early 
stages  of  hip-disease  is  probably  referred  along  the  anterior  crural  nerve 
or  along  the  sciatic  and  obturator,  as  all  these  nerves  supply  both  the 
hip-  and  the  knee-joint.  The  anterior  crural  sends  a  branch  to  the  front 
part  of  the  capsule  of  the  hip,  and,  below,  its  branches  to  the  external 
and  internal  vasti  muscles  are  continued  to  the  front  of  the  knee.  The 
great  sciatic  furnishes  a  twig  to  the  back  of  the  hip-joint,  and,  below, 
twigs  from  both  the  internal  and  popliteal  nerves  pass  to  the  posterior 
part  of  the  knee.  The  obturator  sends  a  branch  to  the  inner  part  of 
the  capsule  of  the  hip,  and,  below,  to  the  back  and  inner  side  of  the 
knee. 

The  most  common  form  of  fractures  at  the  upper  end  of  the  femur 
are  those  which  result  from  indirect  violence  to  the  neck  of  the  bone 
and  are  called  intra-capsular  fractures  of  the  femur.  They  usually  occur 
in  old  people,  and  involve  the  part  of  the  neck  where  it  joins  the  head. 
It  is  astonishing  what  a  slight  degree  of  violence  will  cause  such  frac- 
tures, as  they  are  very  frequently  due  to  simply  catching  the  foot  in  the. 
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bedclothes  while  turning  over  to  one  side,  or  to  the  shock  of  a  mis- 
step. This  is  to  be  accounted  for  partly  by  the  fatty  degeneration  of 
the  cancellous  tissue  of  the  neck  of  the  femur  in  advanced  age,  and 
partly  in  some  cases  by  the  change  of  angle  between  the  neck  and  the 
shaft  of  the  bone.  It  should  be  remembered  that  the  vessels  which 
supply  the  joint  are  likely  to  suffer  the  general  effect  of  tissue-alteration 
with  age,  their  walls  undergoing  degeneration,  and  that  therefore  the 
modifications  which  the  neck  of  the  thigh-bone  presents  when  a  number 
of  specimens  are  compared  may  be  ascribed  to  a  probable  deficiency  in 
quantity  as  well  as  quality  of  the  bony  elements.  Although  every  thigh- 
bone which  has  been  taken  from  an  aged  individual  does  not  show 
change  of  angle  from  the  usual  obliquity,  yet  it  is  certain  that  in  some 
instances  the  neck  appears  to  have  been  almost  entirely  absorbed,  and 
there  are  many  specimens  in  every  well-stocked  cabinet  which  indicate 
that  the  variability  of  the  angle  which  the  neck  holds  to  the  shaft  is 
correlative  with  age.  In  consequence  of  the  blood  which  nourishes  the 
head  of  the  bone  being  supplied  by  the  minute  vessels  in  the  liga- 
mentum  teres  and  in  the  cancellous  structure  of  the  neck,  which  is 
within  the  synovial  membrane  and  is  not  provided  with  a  proper  peri- 
osteum, there  is  no  possibility  of  obtaining  bony  union  after  an  intra- 
capsular fracture  of  the  neck  of  the  thigh;  and  this  fact  should  be 
impressed  upon  every  young  practitioner  of  surgery,  or  else  he  will,  as 
has  too  often  been  the  case  with  his  predecessors,  experience  the  loss 
of  his  patient  in  attempting  the  hopeless  task  of  mending  the  bone. 
After  such  an  injury  in  the  aged,  as  soon  as  the  shock  has  been  recov- 
ered from,  the  general  health  and  condition  should  receive  the  sole 
attention,  the  limb  being  merely  secured  in  a  comfortable  position. 
If  bony  union  is  ever  accomplished  in  the  neck  of  the  femur  after  a 
fracture,  there  must  have  been  either  the  condition  called  impaction,  or 
the  injury  extended  without  the  capsule  below  the  base  of  the  neck, 
and  the  patient  must  have  been  young  enough  for  the  nutrient  arteries 
to  perform  their  function  properly. 

The  symptoms  of  a  fracture  of  the  neck  of  the  femur  are  eversion 
of  the  lower  limb,  which  is  mostly  due  to  the  natural  tendency  of  the 
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limb  to  roll  outward  and  partly  to  the  action  of  the  muscles  attached  to 
the  lesser  and  greater  trochanters,  and  to  the  relatively  more  fragile  con- 
dition of  the  back  of  the  neck  of  the  bone,  where  the  fracture  is  usually 
more  extensive;  and  shortening  produced  by  the  glutei,  semi-membra- 
nosus,  semi-tendinosus,  biceps,  tensor  fasciae  femoris,  rectus,  sartorius, 
ilio-psoas,  adductors,  gracilis,  and  pectineus  muscles.  There  may  also 
be  swelling  in  front  of  the  joint,  owing  to  deep-seated  effusion,  and  there 
is  relaxation  of  the  fascia  lata,  in  consequence  of  the  greater  trochanter 
being  drawn  upward. 

Dislocations  of  the  hip  occur  in  four  directions:  first,  backward  and 
upward  upon  the  dorsum  of  the  ilium  ;  second,  backward  into  the  sciatic 
notch ;  third,  downward  and  forward  against  the  obturator  foramen ;  and 
fourth,  forward  and  upward  upon  the  pubes.  The  first  is  that  which  is 
most  common,  and  they  are  all  produced  when  the  violence  is  received 
while  the  limb  is  abducted.  The  capsule  always  gives  way  posteriorly, 
on  account  of  the  greater  strength  of  the  ilio-femoral  ligament  anteriorly, 
and,  the  ligamentum  teres  being  readily  ruptured,  the  head  of  the  bone 
is  driven  at  first  downward  from  the  acetabulum  and  then  driven  by 
the  character  and  direction  of  the  violence  into  one  or  other  of  the 
different  positions,  aided  by  the  action  of  the  various  muscles.  The 
position  of  abduction  naturally  conduces  to  dislocation,  because  in  it  the 
ligaments  are  all  more  or  less  relaxed,  and  the  head  of  the  femur  is 
somewhat  outside  of  the  acetabulum  and  rests  upon  its  shallowest  part. 
In  the  dislocation  upon  the  dorsum  of  the  ilium  the  muscles  which 
exert  the  greatest  influence  upon  determining  the  location  of  the  bone 
in  its  new  position,  after  it  has  been  directed  from  the  cavity  of  the 
acetabulum  by  the  dislocating  force,  are  the  glutei,  semi-tendinosus,  semi- 
membranosus, biceps,  and  adductor  muscles.  The  two  obturator  muscles, 
the  two  gemelli,  the  pyriformis,  and  the  quadratus  are  more  or  less 
torn,  and  the  ilio-psoas  muscle  is  greatly  stretched.  Obviously,  there  is 
always  danger  of  the  great  sciatic  nerve  being  compressed  either  between 
the  neck  of  the  femur  and  the  short  rotator  muscles,  or  between  the 
head  of  the  femur  and  the  tuberosity  of  the  ischium. 

The  usual  symptoms  of  dislocation  of  the  hip  backward  are  shorten- 


THE  REGION   OF  THE  HIP.  239 

ing,  adduction,  and  inversion  of  the  limb.  The  shortening  is  due  to 
the  displacement  of  the  head  of  the  femur  above  the  acetabulum,  while 
adduction  and  inversion  are  principally  produced  by  the  tension  of 
the  ilio-femoral  ligament,  possibly  aided  by  the  action  of  the  ilio-psoas 
muscle. 

The  essential  points  in  the  reduction  of  dislocations  at  the  hip  are 
to  relax  the  ilio-femoral  ligament  and  to  restore  the  head  of  the  thigh- 
bone by  the  route  by  which  it  has  escaped  from  the  acetabulum.  To 
accomplish  the  first  the  affected  thigh  should  be  adducted  and  flexed 
forcibly  across  the  opposite  thigh,  then  an  attempt  should  be  made  by 
circumduction  outwardly,  aided  by  direct  pressure,  to  bring  the  head  in 
relation  to  the  torn  capsule,  and  finally,  by  extension,  to  cause  the  head 
to  enter  the  acetabulum. 

The  formation  of  the  flaps  in  amputation  at  the  hip-joint  can  be 
satisfactorily  made  in  most  cases  by  using  the  knife  from  without  inward, 
in  the  same  manner  as  suggested  by  the  author  for  the  various  amputa- 
tions of  the  upper  extremity  (page  349,  Vol.  I.).  The  relations  of  the 
severed  structures  about  the  hip,  as  shown  upon  the  formation  of  the 
flaps  by  the  above  procedure  of  a  long  anterior  and  short  posterior  flap 
(Plate  95,  Fig.  1),  are  as  follows.  The  anterior  flap  contains,  from 
without  inward,  sections  of  the  tensor  fasciae  femoris  (No.  7),  the  sar- 
torius  (No.  5),  the  iliacus  (No.  4),  the  psoas  (No.  3),  the  pectineus 
(No.  2),  and  the  adductor  longus  (No.  1).  In  the  outer  angle  of  the 
anterior  flap  is  a  section  of  the  gluteus  medius  muscle  (No.  10),  and  in 
the  inner  angle  are  sections  of  the  adductor  brevis  (No.  15)  and  the 
obturator  externus  (No.  17).  In  the  lower  and  inner  part  of  the 
anterior  flap  are  the  cut  femoral  vessels  (No.  14),  the  cut  profunda 
vessels  (No.  16),  the  cut  anterior  crural  nerve  (No.  6),  and  the  super- 
ficial nerves  and  long  saphenous  vein  in  the  margin  of  the  flap.  There 
are  several  arteries  on  the  face  of  the  anterior  flap  which  require  a 
ligature.  They  are  mostly  branches  of  the  profunda  and  external  cir- 
cumflex, while  the  internal  circumflex  artery  is  close  to  the  inner  side 
of  the  acetabulum.  The  posterior  flap  is  formed  chiefly  of  the  gluteus 
maximus  (No.  22),  the  hamstrings  (Nos.  19   and  20),  and  the  adductor 
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magnus  (No.  18).  The  short  external  rotator  muscles  are  severed  deeper 
in  the  posterior  flap,  while  the  great  sciatic  nerve  (No.  21)  and  sciatic 
vessels  are  cut  on  the  lower  border  of  the  flap.  On  the  face  of  the 
posterior  flap  there  are  branches  of  the  sciatic,  perforating,  and  circum- 
flex arteries. 


THE  REGION  OF  THE  THIGH. 

The  thigh  is  the  upper  part  of  the  lower  extremity,  between  the 
hip  and  the  knee.  The  femur,  the  single  bone  of  the  thigh,  is  the 
longest  and  the  strongest  bone  of  the  entire  skeleton,  and  presents  an 
excellent  illustration  of  the  combined  influence  of  gravity  and  muscular 
force,  its  general  character  and  development  principally  determining  the 
stature.  The  natural  position  of  the  femur  in  the  erect  posture  is  more 
or  less  oblique,  depending  upon  the  angle  formed  between  the  head  and 
the  neck,  as  already  described  (page  229),  and  the  width  of  the  pelvis 
(page  111).  The  degree  of  obliquity  therefore  varies  in  different  indi- 
viduals, being  adapted  in  each  to  the  transmission  of  the  superincumbent 
weight  of  the  body,  so  that  in  walking  each  limb  may  be  alternately 
brought  into  the  line  of  the  centre  of  gravity.  The  obliquity  is  best 
appreciated  if  the  two  femora  are  examined  in  an  articulated  skeleton, 
when  they  will  be  seen  to  converge  toward  the  knees,  so  that  they 
respectively  form  an  angle  of  ten  degrees  with  the  bones  of  the  corre- 
sponding leg  below,  which  are  straight. 

The  upper  end  of  each  femur  consists  of  a  head,  neck,  and  two 
trochanters,  which  are  particularly  described  in  connection  with  the  hip- 
joint  (page  229).  Below  the  inter-trochanteric  lines  the  shaft  of  the 
femur  is  curved  with  a  smooth  anterior  convexity,  which  is  most  promi- 
nent about  the  junction  of  the  upper  and  middle  thirds  of  the  bone, 
from  which  point  the  anterior  surface  gradually  flattens  as  it  expands 
into  the  lower  end.  There  is  a  decided  twist  in  the  shaft,  which  causes 
a  change  in  the  relative  bearing  of  the  anterior  surface,  so  that  above 
it  is  directed  forward  and  outward,  while  below  it  is  directed  forward 
and  inward.     The    posterior  surface  of  the   shaft  is  not  proportionately 
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concave,  owing   to   the    projection  from   it   of  a   longitudinal  roughened 
ridge,  called  the  linea   aspera.     When  the  latter  is  closely  examined,  it 
will  be  seen  in  a  well-marked  specimen  to  consist  of  two  slightly-raised 
borders,  with    an   intermediate    furrow.     The    two   borders   of  the   linea 
aspera  diverge  at  about  the  junction  of  the  middle  and  upper  thirds  of 
the  shaft,  and    pass  upward    upon    either    side  toward   the    bases  of  the 
lesser  and  greater  trochanters,  while  at  the  junction   of  the  middle  and 
lower  thirds  they  again  diverge,  the  outer  border  being  here  always  most 
distinct,  and    are    continued  downward    to    terminate  at  the  back  of  the 
external  and    internal    epicondyles    respectively.     The   smooth  triangular 
interval  between  the  diverging  borders  of  the  linea  aspera  in  relation  to 
the    epicondyles  is  the  popliteal   surface.     The  inner  border  is  rounded 
and  much    smoother  than    the  outer  where  it  is  crossed   by  the  femoral 
artery  before  it  becomes   the  popliteal  (page  287).     The  nutrient  canal 
of  the  femur  is    about  the    middle  of  the  linea  aspera,  and   is  directed 
obliquely  upward.     The  lower  end  of  the  femur  presents  posteriorly  two 
ovoidal    condyles,  which    are   separated    by  a  deep   intercondyloid  notch, 
the  sides  of  which  are  roughened  for  the  attachment  of  the  crucial  lisca- 
ments,  which  connect    the  bone  with  the  head  of  the   tibia.     Anteriorly 
the  condyles  blend,  forming  a  smooth  trochlear  surface  for  the  easy  play 
of  the  patella  in  the  extension  and  flexion  of  the  knee.     It  should  be 
noticed    that  the    outer  portion    of  the    trochlear   surface    is  higher   and 
extends    farther  forward  than    the    inner.     The   inner  condyle    is   longer 
than  the  outer,  and    appears  to  descend  lower  when  the  isolated  bone  is 
held  in  the  vertical  position ;    but  when  the  bone  is  in  its  natural  posi- 
tion  both  condyles  are  on  the  same  level.     It  is  sometimes  serviceable, 
in  the  reduction  of  a  dislocation  of  the  hip,  to  remember  that  the  direc- 
tion of  the  internal  condyle  corresponds   nearly  to  that  of  the  head  of 
the    femur.     Of  the    two  epicondyles    the  inner   is    the  more  prominent, 
and  presents  the  adductor  tubercle  for  the  attachment  of  the  tendon  of 
the  adductor  magnus  muscle,  while  the  outer  is  rougher,  and  is  grooved 
for  the  tendon  of  the  popliteus  muscle,  which  arises  here. 

The    great    trochanter  and    the    condyles    are    the    only  parts    of  the 
femur  which  are  subcutaneous  and  serve  as  landmarks.     The  shaft,  like 
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Figure   1. 


Back  view  of  a  natural  (ligamentous)  skeleton  of  a  European  male,  aged  thirty-eight  years. 


1.  The  spinous  process  of  the  first  dorsal  vertebra. 

2.  The  greater  tuberosity  of  the  left  humerus. 

3.  The  infra-spinous  fossa  of  the  left  scapula. 

4.  The  inferior  angle  of  the  left  scapula. 

5.  The  shaft  of  the  left  humerus. 

6.  The  left  ninth  rib. 

7.  The  spinous  process  of  the  twelfth  vertebra. 

8.  The  left  twelfth  rib. 

9.  The  internal  epicondyle  of  the  left  humerus. 

10.  The  transverse  process  of  the  third  lumbar  vertebra. 

11.  The  posterior  superior  spinous  process  of  the  left  ilium. 

12.  The  shaft  of  the  left  ulna. 

13.  The  great  trochanter  of  the  left  femur. 

14.  The  left  carpus. 


15.  The  acromion  process  of  the  right  scapula. 

16.  The  greater  tuberosity  of  the  right  humerus. 

17.  The  dorsum  of  the  right  scapula. 

18.  The  inferior  angle  of  the  right  scapula. 

19.  The  shaft  of  the  right  humerus. 

20.  The  right  ninth  rib. 

21.  The  right  twelfth  rib. 

22.  The  external  epicondyle  of  the  right  humerus. 

23.  The  posterior  superior  spinous  process  of  the  right 

ilium. 

24.  The  shaft  of  the  right  radius. 

25.  The  shaft  of  the  right  ulna. 

26.  The  coccyx. 

27.  The  lesser  trochanter  of  the  right  femur. 


Figure   2. 


Dissection  of  the  muscles  of  the  back.    The  deep  fascia  is  removed,  and  the  perforating  arteries  and  internal  cuta- 
neous branches  of  the  dorsal  spinal  nerves  are  shown  in  their  relative  positions. 


1.  The  position  of  the  first  dorsal  vertebra. 

2.  The  internal  cutaneous  branch  of  the  first  dorsal  spinal 

nerve. 

3.  The  speculum  rhomboideum. 

4.  The  deltoid  fascia. 

5.  The  left  trapezius  muscle. 

6.  The  fascia  over  the  muscles  of  the  scapula. 

7.  The  latissimus  dorsi  muscle  passing  over  the  inferior 

angle  of  the  scapula. 

8.  The  internal  cutaneous  branch  of  the  ninth  dorsal 

spinal  nerve. 

9.  The  internal  cutaneous  branch  of  the  twelfth  dorsal 

spinal  nerve. 

10.  The  spinous  process  of  the  twelfth  dorsal  vertebra. 

11.  The  internal  cutaneous  branch  of  the  second  lumbar 

spinal  nerve. 

12.  The  lumbar  aponeurosis  over  the  erector  spinee  mass 

of  muscles. 

13.  The  triangular  space  of  Petit. 

14.  The  left  gluteus  maximus  muscle. 

15.  The  right  splenius  muscle. 


16.  The  right  levator  anguli  scapulae  muscle. 

17.  The  posterior  scapular  artery. 

18.  The  right  rhomboideus  minor  muscle. 

19.  The  right  supra-spinatus  muscle. 

20.  The  right  rhomboideus  major  muscle. 

21.  The  right  infra-spinatus  muscle. 

22.  The  right  serratus  magnus  muscle. 

23.  The  right  sixth  rib. 
21.  The  right  seventh  rib. 

25.  The  right  eighth  rib. 

26.  The  right  ninth  rib. 

27.  The  right  inferior  serratus  posticus  muscle. 

28.  The  right  eleventh  rib. 

29.  The  right  twelfth  rib. 

30.  The  external  abdominal  oblique  muscle. 

31.  The  internal  abdominal  oblique  muscle. 

32.  The  lumbar  aponeurosis. 

33.  The  right  gluteus  maximus  muscle. 

34.  The  spinous  process  of  the  sacrum. 

35.  Section  of  the  fat  over  the  right  buttock. 
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that  of  the  humerus,  although  completely  surrounded  by  the  soft  struc- 
tures which  it  supports,  contributes  to  the  curved  form  of  the  thigh, 
which  is  always  convex  in  front.  The  surface-marking  is  chiefly  due  to 
the  degree  of  prominence  of  the  various  muscles,  the  outlines  of  which 
are  always  softened  when  there  is  much  fat  in  the  subcutaneous  tissue, 
thus  rendering  the  general  contour  of  this  portion  of  the  limb  more  or 
less  rounded.  If  the  individual  is  well  developed,  and  especially  when 
the  muscles  are  in  action,  there  is  a  prominence  on  the  front  of  the  thigh, 
caused  by  the  rectus  muscle,  another  on  the  inner  side,  extending  as  far 
as  the  middle  of  the  patella,  caused  by  the  vastus  internus,  and  another 
extending  along  the  whole  length  of  the  outer  side  of  the  thigh,  and 
forming  a  gentle  curve  as  far  as  the  top  of  the  patella,  caused  by  the 
vastus  externus.  Just  above  the  knee  there  is  a  triangular  depression 
between  the  lateral  prominences,  corresponding  to  the  tendon  of  the  rectus 
where  it  is  attached  to  the  top  of  the  patella.  Upon  the  outer  surface, 
over  the  vastus  externus,  there  is  a  longitudinal  depression  formed  by  the 
tense  condition  of  the  ilio-tibial  band  of  the  fascia  lata,  which  can  always 
be  felt  when  the  hip  is  extended. 

The  skin  over  the  thigh  is  coarse  and  thick  on  the  outer  and  pos- 
terior surfaces,  but  fine  and  thin  on  the  inner  and  anterior.  It  is  loosely 
attached  to  the  fascia  beneath,  except  along  the  groove  separating  the 
vastus  externus  and  adjacent  biceps  tendon,  which  corresponds  to  the 
outer  intermuscular  septum  of  the  fascia  lata.  The  superficial  fascia  is 
disposed  chiefly  in  two  layers,  containing  more  or  less  fat,  varying  with 
the  condition  of  the  body,  and  the  superficial  vessels  and  nerves.  The 
superficial  layer  is  continuous  with  that  of  the  superficial  fascia  of  the 
abdomen  above  and  with  that  of  the  superficial  fascia  of  the  leg  below. 
The  deep  layer  is  attached  to  Poupart's  ligament  and  about  the  saphe- 
nous opening  of  the  fascia  lata,  where  it  forms  the  cribriform  fascia 
(page  95).  Elsewhere  the  superficial  fascia  of  the  thigh  is  very  loosely 
connected  with  the  deep  fascia.  When  the  skin  and  outer  layer  of  the 
superficial  fascia  are  removed,  the  superficial  vessels  and  nerves  of  this 
region  can  be  traced  (Plate  86  and  Plate  89,  Fig.  1).  The  arteries  are 
the  superficial  circumflex  iliac,  superficial  epigastric,  and  superficial  pubic. 
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They  are  all  branches  of  the  common  femoral  artery,  and  have  been 
described  in  relation  to  the  upper  part  of  the  thigh  with  the  anatomy  of 
the  inguinal  region  (page  84),  as  have  also  their  corresponding  veins. 

Upon  the  inner  and  front  part  of  the  thigh  is  the  internal  or  long 
saphenous  vein,  which  commences  in  the  venous  arch  on  the  dorsum  of 
the  foot  (page  341)  and  ascends  from  the  inner  ankle  along  the  inner 
side  of  the  leg  (Plate  90,  Fig.  1,  No.  7)  to  the  inner  side  of  the 
knee,  whence  it  passes  to  the  saphenous  opening,  already  described 
(page  95).  Throughout  its  course  it  receives  many  tributaries,  some  of 
which,  especially  upon  the  inner  side  of  the  thigh  (Plate  86,  No.  17), 
are  as  large  as  the  main  vein.  At  the  saphenous  opening  the  saphe- 
nous vein  receives  the  superficial  veins  of  the  inguinal  region  (page  95) 
before  it  terminates  in  the  femoral  vein.  There  are  valves  at  the  junc- 
tion of  each  of  the  tributaries  with  the  saphenous  vein,  which  are 
especially  well  marked  in  the  thigh. 

The  cutaneous  nerves  of  the  thigh  are  always  more  numerous  upon 
the  inner  than  upon  the  outer  parts  (Plate  86).  They  are  the  external, 
middle,  and  internal  cutaneous  nerves,  the  crural  branch  of  the  genito- 
crural  nerve,  the  inguinal  branch  of  the  ilio-inguinal  nerve,  and  the 
cutaneous  branches  of  the  obturator  nerve.  The  external  cutaneous  nerve 
is  composed  of  filaments  from  the  second  and  third  lumbar  nerves. 
It  enters  the  thigh  close  to  the  anterior  superior  spine  of  the  ilium, 
pierces  the  fascia  lata  generally  two  and  a  half  centimetres,  or  about  an 
inch,  below  Poupart's  ligament,  and  divides  into  an  anterior  and  a  pos- 
terior branch.  The  anterior  branch  passes  along  the  outer  side  of  the 
thigh  as  far  as  the  knee  (Plate  86,  No.  8),  and  the  -posterior  branch 
is  distributed  to  the  skin  over  the  buttock  and  back  part  of  the  thigh 
(Plate  89,  Fig.  1,  No.  27).  The  middle  cutaneous  nerves  are  derived 
from  the  anterior  crural  (page  79).  They  pass  through  the  sartorius 
muscle  and  the  fascia  lata  over  it,  and  descend  over  the  front  of  the 
thigh  as  far  as  the  knee,  sending  off  lateral  twigs  which  communicate 
with  twigs  from  the  internal  cutaneous  nerve  and  the  crural  branch  of 
the  genito-crural  nerve.  The  internal  cutaneous  nerve  is  also  a  branch 
of  the   anterior    crural.      It    crosses   obliquely    over    the    sheath   of  the 
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femoral  vessels,  and  divides  into  an  anterior  and  an  internal  branch. 
The  anterior  branch  terminates  about  the  lower  third  of  the  thigh  in 
two  branches,  which  respectively  supply  the  skin  upon  the  inner  and 
outer  sides  of  the  knee.  The  internal  branch  becomes  superficial  at  the 
posterior  border  of  the  sartorius  muscle  above  the  knee,  and  is  distrib- 
uted to  the  skin  on  the  inner  side  of  the  leg.  It  is  important  to  note 
that  in  the  majority  of  cases  the  internal  cutaneous  nerve  crosses  the 
femoral  artery  at  the  apex  of  Scarpa's  triangle,  and  it  should  therefore 
be  looked  for  in  the  operation  for  tying  the  artery.  The  crural  branch 
of  the  genito-crural  nerve  pierces  the  anterior  layer  of  the  sheath  of  the 
femoral  vessels  and  the  fascia  lata  below  Poupart's  ligament,  and  sup- 
plies the  skin  in  front  of  the  thigh.  It  communicates  with  the  middle 
cutaneous  nerve,  and  supplies  a  few  twigs  to  the  sheath  of  the  femoral 
artery.  The  inguinal  branch  of  the  ilio-inguinal  nerve  (page  79),  after 
issuing  from  the  external  abdominal  opening,  supplies  the  skin  on  the 
inner  and  upper  part  of  the  thigh.  The  cutaneous  branches  of  the 
obturator  nerve  (page  79)  are  generally  found  upon  the  inner  side  of 
the  thigh.  It  is  an  interesting  fact  that  branches  of  the  internal  cuta- 
neous and  obturator  nerves,  before  they  become  cutaneous,  unite  in  a 
plexiform  manner  with  branches  of  the  internal  saphenous  nerve  (page 
260)  below  the  adductor  longus  muscle. 

The  deep  fascia  of  the  thigh  is  called  the  fascia  lata.  It  is  a 
dense  white  membrane  completely  investing  the  muscles  like  a  tightly- 
fitting  sleeve,  thereby  maintaining  them  in  position  and  augmenting 
their  power.  It  is  variably  developed  in  certain  localities.  On  the 
outer  side  it  is  thickest  and  strongest,  in  consequence  of  receiving  an 
additional  band  of  longitudinal  fibres  from  the  tendons  of  the  gluteus 
maximus  and  tensor  fascia?  femoris  muscles.  This  portion  is  called  the 
ilio-tibial  band  or  ligament,  because  it  descends  from  the  ilium  and  is 
inserted  into  the  outer  tuberosity  of  the  tibia.  The  superficial  portion 
of  this  band  overlies  the  tensor  fasciae  femoris  muscle,  and  blends  with 
the  gluteal  fascia  (page  221)  covering  the  gluteus  medius  muscle  at  the 
outer  anterior  part  of  the  iliac  crest,  and  the  deep  portion  is  attached  to 
the  inferior  iliac  spine  externally  to  the  rectus  and  iliacus  muscles  and 
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to  the  great  trochanter.  It  is  an  important  factor  in  maintaining  the 
erect  position,  and  its  great  resistance  can  be  readily  appreciated  if 
it  be  examined  when  thus  stretched.  In  fractures  of  the  neck  of  the 
femur,  when  the  great  trochanter  is  drawn  upward  the  ilio-tibial  band  is 
naturally  relaxed;  and  this  condition  may  prove  of  value  in  the  diag- 
nosis of  such  an  injury  (Allis).  On  the  inner  side  of  the  thigh  the 
fascia  lata  is  comparatively  thin.  Above  it  is  connected  with  Poupart's 
ligament,  and  is  separated  by  the  formation  of  the  saphenous  opening 
into  the  iliac  and  pubic  portions,  which  have  been  carefully  described 
with  the  anatomy  of  femoral  hernia  (page  95).  The  fascia  lata  fur- 
nishes from  its  deep  surface  expansions  which  become  the  sheaths  of 
the  individual  muscles,  and  three  strong  intermuscular  septa  which  are 
attached  to  the  linea  aspera  upon  the  posterior  surface  of  the  femur 
and  respectively  separate  the  extensor,  flexor,  and  adductor  groups  of 
muscles  from  one  another. 

The  tensor  fascial  or  vagina  femoris  muscle  arises  from  the  anterior 
and  outer  part  of  the  crest  of  the  ilium  and  from  the  outer  border  of 
the  anterior  superior  spine.  It  descends  enclosed  in  a  strong  fascial 
aponeurosis  to  be  inserted  into  the  fascia  lata  ten  centimetres,  or  about 
four  inches,  below  and  in  front  of  the  great  trochanter.  It  is  placed 
between  the  iliacus  in  front  and  the  gluteus  medius  behind.  It  is  sup- 
plied by  the  terminal  branch  of  the  superior  gluteal  nerve,  which  pierces 
its  sheath  about  the  middle  of  its  posterior  border.  The  function  of 
this  muscle  is  to  make  tense  the  fascia  lata,  and  therefore  to  steady  the 
pelvis  upon  the  femur.  It  is  closely  connected  with  the  gluteus  medius 
muscle  (page  222),  the  anterior  portion  of  which  it  assists  in  rotating  the 
thigh  inward.  When  the  anterior  portion  of  the  fascia  lata  is  removed, 
the  group  of  muscles  which  surround  the  anterior  surface  of  the  femur 
are  exposed  (Plate  86). 

The  sartorius  muscle  (Plate  86,  No.  40)  is  a  very  long,  flat,  ribbon- 
like band  of  parallel  fibres  arising  from  the  top  of  the  anterior  superior 
spine  of  the  ilium  and  the  surface  of  the  notch  below  it  for  two  centi- 
metres, or  about  three-fourths  of  an  inch.  It  passes  obliquely  across 
the  front  of  the  thigh  to  the  inner  side,  and  then  descends  vertically  as 
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far  as  the  knee,  where,  behind  the  internal  condyle  of  the  femur,  it 
becomes  tendinous,  and  is  inserted  by  a  flat  semilunar  expansion  into 
the  inner  and  front  part  of  the  tibia  below  its  tubercle.  The  tendinous 
expansion  covers  the  insertions  of  the  tendons  of  the  gracilis  and  semi- 
tendinosus  muscles,  and  becomes  continuous  with  the  fascia  of  the  leg. 
There  is  a  bursa  between  the  tendon  of  the  sartorius  and  the  internal 
lateral  ligament  of  the  knee-joint  which  sometimes  becomes  enlarged. 
The  sartorius  is  supplied  by  a  branch  of  the  anterior  crural  nerve, 
which  pierces  its  sheath  with  the  middle  cutaneous  nerve  (Plate  86, 
No.  11).  The  internal  saphenous  vein  and  nerve  are  close  to  its  poste- 
rior border,  behind  the  knee. 

The  action  of  the  sartorius  is  very  complex.  It  assists  in  flexing 
and  abducting  the  hip,  at  the  same  time  rotating  the  leg  inward  so  that 
with  the  action  of  the  gracilis  and  the  semi-tendinosus  the  knee  can  be 
flexed  (page  280).  It  serves  to  steady  the  pelvis  on  the  thigh.  Acting 
from  above,  it  first  bends  the  leg  upon  the  thigh,  and  then  the  thigh 
upon  the  pelvis,  and  then  rotates  the  thigh  outward.  Acting  from  the 
leg,  it  bends  the  pelvis  upon  the  thigh  and  rotates  it  slightly  inward. 
The  muscle  was  called  sartorius  from  the  action  of  the  two  muscles  of 
both  limbs  assisting  in  crossing  the  legs,  as  in  the  squatting  position 
assumed  by  tailors  when  at  their  work.  The  sartorius  is  the  longest 
muscle  of  the  body,  and,  being  subcutaneous  through  its  entire  length, 
produces  a  peculiar  surface-marking  in  children  before  they  have  learned 
to  stand  or  walk.  This  is  indicated  by  a  spiral  crease  across  the  middle 
of  the  thigh,  and  is  due  to  the  habitual  tendency  to  cross  the  legs  at  that 
period  of  life,  which  may  be  regarded  as  a  temporary  survival  of  the 
flexed  position  of  the  lower  limb  and  inversion  of  the  foot  of  embryonic 
life.  In  the  well-developed  adult  the  sartorius,  when  in  action,  presents 
a  slight  curved  elevation  over  its  upper  portion,  while  its  lower  portion 
produces  a  furrow,  owing  to  the  strap-like  manner  in  which  it  compresses 
the  adductor  muscles. 

At  the  upper  part  of  the  thigh  there  is  a  triangular  space,  called 
the  superficial  femoral  space,  or  Scarpa's  triangle,  which  is  formed  upon 
the   outer  side   by  the   upper   third   of  the   sartorius    muscle,   upon   the 
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inner  side  by  the  adductor  longus  muscle,  and  above  by  Poupart's  liga- 
ment, which  constitutes  the  base  of  the  triangle.  As  this  locality  is  of 
special  interest  in  connection  with  the  femoral  vessels,  it  will  receive 
special  attention  (page  254)  after  the  description  of  the  extensor  muscles 
upon  the  front  and  the  adductor  muscles  on  the  inner  side  of  the  thigh. 
The  extensor  muscles  of  the  thigh  cover  the  entire  shaft  of  the 
femur  except  the  linea  aspera,  and  consist  of  four  fleshy  masses,  the 
rectus,  the  vastus  externus,  the  vastus  internus,  and  the  crureus,  so  arranged 
that  they  collectively  form  the  quadriceps  extensor  femoris  muscle  (Plate 
86).  The  rectus  femoris  muscle  is  the  most  independent  of  the  group, 
occupying  the  central  position,  and  producing,  when  in  action,  the  ante- 
rior bulge  upon  the  surface  of  the  thigh.  The  structure  of  this  muscle 
is  very  remarkable,  and  is  an  illustration  of  adaptation  for  great  power 
within  a  short  range  of  action.  It  arises  by  two  tendinous  portions 
from  the  pelvis,  one  from  the  rough  surface  above  the  acetabulum,  which 
is  flat,  small,  and  usually  called  the  reflected  origin  of  the  muscle,  in 
distinction  from  the  portion  from  the  anterior  inferior  spine  of  the  ilium, 
which  is  round,  large,  and  straighter.  The  two  portions  soon  join  at 
an  acute  angle  and  form  a  superficial  aponeurosis,  which  extends  to  the 
lower  border  of  the  sartorius  muscle,  thus  affording  a  smooth  surface 
for  that  muscle  to  glide  over.  Below  the  sartorius  the  aponeurosis 
narrows  into  a  median  tendinous  line,  from  which  the  fleshy  fibres  arise 
descending  in  two  lateral  series  diverging  from  each  other,  giving  a  bi- 
penniform  appearance  to  the  mass  of  the  muscle,  which  is  regularly  fusi- 
form, being  broad  in  the  middle  and  pointed  at  the  upper  and  lower 
ends.  The  deep  fibres  descend  vertically  and  are  inserted  into  the 
expansion  of  the  united  tendon  on  the  deep  surface  of  the  upper  part 
of  the  muscle.  The  superficial  and  deep  fibres  at  the  lower  end  of  the 
muscle  terminate  in  a  strong  flat  tendon,  which  receives  upon  its  outer 
and  inner  margins  the  insertions  of  the  external  and  internal  vasti 
muscles  respectively,  and  is  itself  inserted  into  the  upper  border  and 
anterior  surface  of  the  patella,  some  of  the  fibres  passing  over  the 
patella  to  join  with  those  of  the  ligamentum  patellae.  When  the  rectus 
is  brought  into  decided   action  its  tendon  produces  a  marked  depression 
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above  the  knee,  called  the  supra-patellar  flat.  The  acetabular  or  reflected 
tendon  is  the  primary  portion  of  the  rectus  muscle.  The  rectus  is 
supplied  by  a  branch  of  the  anterior  crural  nerve,  and  its  arteries  are 
derived  from  the  femoral  and  the  external  circumflex. 

The  vastus  externus,  the  vastus  internus,  and  the  crureus  are  so 
closely  associated  that  they  are  sometimes  called  the  triceps  extensor 
femoris.  Their  separation  is  very  difficult,  and  they  can  be  fully  seen 
only  by  dividing  the  rectus  and  reflecting  it.  The  vastus  externus 
blends  with  the  crureus  close  to  the  femur,  while  the  vastus  internus  is 
inseparable  from  the  crureus  superficially  and  at  its  insertion  at  the 
patella. 

The  vastus  externus  muscle  is  the  largest  portion,  and  arises  tendi- 
nously  from  the  ridge  at  the  anterior  part  of  the  base  of  the  great 
trochanter,  from  the  outer  edge  of  the  gluteal  line,  from  the  outer 
border  of  the  linea  aspera,  and  from  the  lower  portion  of  the  external 
intermuscular  septum.  Its  fibres  descend  to  be  attached  by  a  widely- 
expanded  tendon,  commencing  on  the  under  surface  of  the  lower  part 
of  the  muscle,  to  the  outer  border  of  the  rectus  and  into  the  outer 
border  of  the  patella,  many  of  the  outermost  fibres  being  continued  into 
the  ligamentum  patella?.  The  vastus  externus  is  covered  above  by  the 
gluteus  maximus,  the  tensor  fascia?  femoris,  and  the  gluteal  bursa,  but 
for  the  rest  of  its  extent  it  is  superficial,  being  firmly  strapped  down 
by  the  ilio-tibial  band  of  the  fascia  lata.  It  is  supplied  by  the  anterior 
crural  nerve,  and  receives  its  blood  from  branches  of  the  external  cir- 
cumflex artery. 

The    crureus   muscle   arises   by  a   series  of  fleshy  fascicles    from    the 

front    and    outer    surface  of  the  femur,  and    is    with  difficulty  separable 

from    the  vastus  externus.      Its    fibres    terminate  mostly  in  a  superficial 

tendon   which  blends  with  the  tendons  of  the  two  vasti  muscles  at   the 

upper  border  of  the  patella.     It  is  also  supplied  by  the  anterior  crural 

nerve,  and    with    arteries    from    the    external    circumflex.     A   specialized 

portion  of  this  muscle,  called  the  sub-crureus  muscle,  is  inserted  into  the 

synovial   pouch  which  extends   upward   from   the   knee-joint   and   forms 

the  sub-crureal  bursa.     This  muscle  is   sometimes  very  large  (Plate  88, 
Vol.  II.— 32 


PLATE   84. 


Figure   1. 


Dissection  of  the  lumbar  region  in  a  well-developed  male.  The  erector  spinae  mass  of  muscles  and  the  quadratus 
lumborum  muscle  are  shown  on  the  left  side,  the  latter  alone  on  the  right.  The  extra-peritoneal  fat  which  overlies  the 
kidneys  and  the  ascending  and  descending  portions  of  the  colon  is  left  in  situ. 


1.  The  left  tenth  rib. 

2.  The  intercostal  vessels  and  nerve  between  the  tenth 

and  eleventh  ribs. 

3.  The  left  eleventh  rib. 

4.  The  erector  spinse  mass  of  muscles. 

5.  The  end  of  the  left  twelfth  rib. 

6.  The  left  iliohypogastric  nerve. 

7.  The  extra-peritoneal  fat  over  the  left  kidney. 

8.  The  ilio-inguinal  nerve. 

9.  The  left  quadratus  lumborum  muscle. 
10.  The  lumbar  aponeurosis. 


11.  The  crest  of  the  left  ilium. 

12.  The  right  ninth  rib. 

13.  The  right  tenth  rib. 

14.  The  right  eleventh  rib. 

15.  The  right  twelfth  rib. 

16.  The  lower  margin  of  the  liver. 

17.  The  right  ilio-hypogastric  nerve. 

18.  The  extra-peritoneal  fat  over  the  right  kidney. 

19.  The  right  quadratus  lumborum  muscle. 

20.  The  crest  of  the  right  ilium. 


Figure   2. 


The  relations  of  the  kidneys  seen  from  behind,  after  removal  of  the  muscles  and  the  extra-peritoneal  fat. 


1.  The  left  tenth  rib. 

2.  The  eleventh  intercostal  nerve. 

3.  The  spleen. 

4.  The  left  twelfth  rib. 

5.  The  left  ilio-hypogastric  nerve. 

6.  The  left  kidney. 

7.  The  left  ureter. 

8.  Portion  of  the  descending  colon. 

9.  The  left  psoas  magnus  muscle. 

10.  Branches  of  the  lower  lumbar  arteries. 

11.  The  crest  of  the  left  ilium. 

12.  The  right  tenth  rib. 


13.  The  right  eleventh  rib. 

14.  The  right  twelfth  rib. 

15.  The  supra-spinous  ligament. 

16.  The  liver. 

17.  The  right  kidney. 

18.  The  right  renal  artery  and  vein. 

19.  The  right  ilio-inguinal  nerve. 

20.  The  right  ureter. 

21.  Portion  of  the  ascending  colon. 

22.  The  right  spermatic  artery  and  vein. 

23.  The  crest  of  the  right  ilium. 


to 
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Nos.  18  and  42),  although  it  is  often  difficult  to  demonstrate  as  an 
independent  muscle. 

The  vastus  internus  muscle  is  much  smaller  than  the  vastus  externus, 
and  arises  by  a  narrow  tendon  from  the  internal  border  of  the  linea 
aspera,  from  the  ridge  extending  to  the  internal  condyle,  and  from  the 
internal  intermuscular  septum,  which  separates  it  from  the  adductor 
muscles.  It  becomes  quite  thick  as  it  descends,  and  its  fibres  pass 
obliquely  to  be  inserted  into  the  adjacent  borders  of  the  crureus  and 
rectus  muscles  and  into  the  inner  border  of  the  patella  as  far  as  its 
lower  border.  It  is  therefore  fleshy  to  a  lower  extent  than  any  of  the 
other  muscles  forming  the  extensor  group,  and  when  in  action  produces 
the  decided  bulge  above  the  knee  at  the  inner  side  and  lower  part  of 
the  thigh.  It  receives  its  nerve  from  the  anterior  crural,  and  its  blood 
from  the  internal  muscular  branches  of  the  femoral  artery. 

The  chief  function  of  the  mass  of  muscles  constituting  the  quadriceps 
extensor  group  is  to  extend  the  leg  upon  the  thigh  and  thus  straighten 
the  lower  limb,  as  in  walking  or  kicking.  Acting  from  the  leg,  as  in 
standing,  the  vasti  and  crureus  act  upon  the  femur,  supporting  it  upon 
the  head  of  the  tibia,  and,  with  the  assistance  of  the  rectus,  thus  main- 
taining the  entire  weight  of  the  body.  It  should  be  observed  that  the 
vasti  and  crureus  are  attached  to  the  femur  only,  while  the  rectus  is 
attached  by  its  double  origin  to  the  pelvis,  so  that  the  latter  either 
flexes  the  thigh  or  draws  the  pelvis  forward.  The  peculiar  attachment 
of  the  vastus  internus  serves  to  draw  the  patella  upward  and  inward  in 
extending  the  knee,  thus  overcoming  the  tendency  of  the  patella  to  out- 
ward dislocation  (page  293).  The  sub-crureus  pulls  the  synovial  pouch 
out  of  the  way  of  the  patella  during  the  extension  of  the  knee.  There 
is  a  quantity  of  loose  connective  tissue  between  the  lower  part  of  the 
shaft  of  the  femur  and  the  overlying  muscles,  which  in  cases  of  syno- 
vitis of  the  hnee-joint  allows  the  pouch  to  be  distended  to  the  extent 
of  several  inches  above  the  patella  and  gives  rise  to  the  characteristic 
swelling  of  this  affection. 

The  group  of  muscles  extending  along  the  inner  side  of  the  thigh 
from  the  pelvis  to  the  femur  are  the  adductors.     They  are  the  gracilis^ 
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the  adductor  longus,  the  pectineus,  the  adductor  brevis,  and  the  adductor 
magnus. 

The  gracilis  muscle  (Plate  87,  No.   15)  is   the  innermost,  and   is   a 
long   flat   muscle  arising   by  a  ribbon-like  tendon  from  the  lower  half 
of  the  border  of  the  symphysis  pubis  and  the  adjacent  margin  of  the 
descending   ramus.     Its   fibres   form   a  narrow  slender  mass   terminating 
in  a  rounded  tendon  which  passes  over  the  internal  lateral  ligament  of 
the  knee-joint,  behind    the  sartorius,  and  is  inserted  on  the  front  of  the 
tibia  beneath  the  expanded  tendon  of  the  sartorius  and  above  that  of  the 
semi-tendinosus.     Through  tbe  greater  part  of  its  extent  the  gracilis  is 
covered  only  by  skin  and  fascia,  and   it   produces   the  graceful  outline 
of  the  inner  side  of  the  thigh.      There   is  a   bursa  interposed   between 
the  knee  and   the  tendons  of  the  gracilis  and   semi-tendinosus  muscles. 
The  gracilis  is  supplied  by  the  obturator  nerve,  and  its  arteries  are  from 
the  internal  circumflex  and  the  femoral.     Its  action  assists  in  adductine 
the  thigh,  and  co-operates  with  that  of  the  semi-tendinosus  in  rotating 
the  leg  inward  when  the  knee  is  about  to  be  bent.     The  adductor  longus 
muscle  arises  by  a  narrow  tendon  below  the  crest  of  the  pubis.     Its  fibres 
expand   into   a   triangular   mass   which   passes    downward,   outward,   and 
backward    to    be    inserted    by    short    tendinous    fibres    into    the    internal 
intermuscular  septum  along  the  inner  border  of  the  lower  two-thirds  of 
the  linea  aspera.     It  rests  upon  the  adductor  brevis  and  adductor  magnus 
muscles,  and  is  covered  by  the  skin,  the  fascia,  and  the  sartorius  muscle, 
forming  with  the  latter  the  lower  boundaries  of  Scarpa's  triangle  (page 
254).     It  is  supplied  by  the  anterior  division  of  the  obturator  nerve. 

The  pectineus  muscle  is  separated  from  the  adductor  longus  by  a  small 
space,  in  which  usually  appears  a  part  of  the  adductor  brevis.  Its 
origin  is  from  the  anterior  surface  of  the  ilio-pectineal  line  and  from  the 
prolongation  of  Gimbernat's  ligament,  which  covers  it,  and  its  fibres  pass 
downward  and  outward  to  be  inserted  by  a  tendon  into  the  line  leading 
from  the  lesser  trochanter  to  the  linea  aspera.  Its  deep  surface  is  in 
close  relation  with  the  capsule  of  the  hip-joint.  Its  nerve  comes  from 
the  anterior  crural.  The  adductor  brevis  muscle  arises  from  the  front 
of  the   body  and   ramus  of  the    pubis,   below  the  adductor   longus  and 
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the  pectineus.  It  broadens  as  it  descends  to  be  inserted  into  tbe  line 
between  the  lesser  trochanter  and  the  linea  aspera  and  the  contiguous 
upper  part  of  the  linea  aspera.  The  adductor  brevis  rests  upon  the 
obturator  externus  (page  261)  and  the  adductor  magnus,  and  is  supplied 
by  the  obturator  nerve. 

The  adductor  magnus  muscle  usually  consists  of  two  portions.  The 
largest  of  these  arises  from  the  tuberosity  of  the  ischium  and  from  the 
contiguous  portion  of  the  ramus.  Thence  it  descends  as  a  broad  muscular 
layer  to  be  inserted  into  the  internal  intermuscular  septum  and  into 
the  adductor  tubercle  of  the  femur,  a  separate  layer  passing  to  the 
whole  length  of  the  linea  aspera  and  to  the  ridge  extending  from  it  to 
the  internal  condyle.  The  latter  is  pierced  at  intervals  by  the  perfo- 
rating branches  of  the  profunda  femoris  artery,  each  hole  being  crossed 
by  specialized  tendinous  fibres  (Plate  88). 

The  smaller  portion  of  the  adductor  magnus  (the  adductor  minimus) 
is  triangular  in  shape,  arises  from  the  ramus  of  the  ischium  below  the 
adductor  brevis,  and  ends  in  a  flat  tendon  which  stretches  across  the 
back  of  the  lesser  trochanter  to  be  inserted  into  the  gluteal  ridge  of 
the  femur,  its  lower  border  extending  as  far  as  the  hole  for  the  middle 
perforating  artery.  It  is  separated  above  from  the  quadratus  femoris 
muscle  by  the  terminal  branch  of  the  internal  circumflex  artery.  The 
adductor  magnus  is  supplied  by  the  posterior  division  of  the  obturator 
nerve  and  by  a  branch  from  the  great  sciatic  nerve.  It  should  be 
noticed  that  all  the  adductor  muscles  are  attached  to  the  femur  by 
flat  tendons  which  are  more  or  less  connected. 

The  combined  action  of  this  group  of  muscles  assists  chiefly  in 
balancing  the  pelvis  steadily  on  the  thigh,  as  in  standing  on  one  leg,  or 
in  reversing  their  action  to  adduct  the  thighs,  at  the  same  time  causing 
them  to  rotate  outwardly.  In  walking  they  also  assist  in  drawing  for- 
ward the  lower  extremity.  The  special  action  of  the  two  adductor  mag- 
nus muscles  serves  in  horseback-riding  to  grip  the  saddle  or  the  sides 
of  the  horse  with  the  knees.  The  adductor  longus  and  adductor  brevis 
resemble  the  adductor  magnus  in  their  actions,  but  are  more  direct 
flexors  of  the  thigh  upon  the  pelvis,  and  of  the  pelvis  upon  the  thigh. 
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Scarpa's  triangle  has  already  been  referred  to  as  the  space  upon 
the  upper  part  of  the  thigh  bounded  by  Poupart's  ligament  above,  the 
sartorius  muscle  outwardly,  and  the  adductor  longus  muscle  inwardly. 
The  point  where  the  sartorius  crosses  the  adductor,  or  the  apex  of  the 
triangle,  is  generally  ten  centimetres,  or  about  a  hand-breadth,  below 
the  line  of  Poupart's  ligament,  and  wben  the  thigh  is  abducted  and  the 
leg  flexed  there  is  usually  a  depression  upon  the  surface,  noticeable  in 
consequence  of  the  slight  elevation  produced  by  the  upper  portion  of 
the  sartorius  muscle  (page  247).  The  floor  of  the  triangular  space  con- 
sists of  the  ilio-psoas,  pectineus,  and  adductor  longus  muscles,  with,  in 
the  female,  a  part  of  the  adductor  brevis. 

The  relations  of  the  contents  of  Scarpa's  triangle  should  be  very 
attentively  observed  (Plate  86).  At  the  base  of  the  triangle  the  rela- 
tive positions  are  as  follows.  Close  to  the  anterior  superior  spine  of 
the  ilium  is  the  external  cutaneous  nerve  of  the  thigh.  Two  and  a 
half  centimetres,  or  about  an  inch,  from  the  spine  toward  the  middle 
of  the  groin  is  the  position  of  the  anterior  crural  or  femoral  nerve, 
which  descends  upon  the  interspace  between  the  iliacus  and  the  psoas 
muscle.  Close  to  the  latter  in  the  male,  and  in  the  female  generally 
separated  from  it  by  eight  millimetres,  or  one-third  of  an  inch,  is  the 
common  femoral  artery,  in  the  outer  compartment  of  the  femoral  sheath, 
and  by  its  inner  side  is  the  common  femoral  vein,  in  the  middle  com- 
partment of  the  sheath,  while  the  inner  or  lymphatic  compartment  of  the 
sheath,  called  the  femoral  canal  (page  97),  is  directly  over  the  pectineus 
muscle.  The  position  of  the  femoral  artery  at  this  locality  is  just  below 
the  middle  of  Poupart's  ligament  when  the  thigh  is  abducted.  At  the 
middle  of  the  triangle  the  anterior  crural  nerve  breaks  up  into  a  number 
of  branches,  most  of  which  pass  along  the  outer  side  of  the  femoral 
artery,  while  the  internal  cutaneous  branch  passes  directly  over  it.  The 
common  femoral  artery  here  divides  into  the  superficial  femoral  and  the 
deep  or  profunda  femoral,  and  the  common  femoral  vein  receives  the 
profunda  vein  and  the  internal  saphenous  vein.  The  middle  of  Scarpa's 
triangle  practically  corresponds  to  the  termination  of  the  funnel-shaped 
sheath   of  the  vessels   formed   by  the   expansions   of  the  ilio-psoas   and 


THE  REGION  OF  THE   THIGH.  255 

extra-peritoneal  fascise  (page  69),  and  to  the  lower  border  of  the  saphe- 
nous opening  of  the  fascia  lata  (Plate  70,  Fig.  1).  At  the  apex  of  the 
triangle  the  superficial  femoral  artery  is  crossed  by  the  internal  cutaneous 
nerve,  and  is  itself  directly  over  its  companion  vein,  which  at  this  point 
begins  to  pass  to  the  outer  side  of  the  artery,  the  relation  which  it 
subsequently  holds  in  the  lower  part  of  the  thigh  (Plate  88,  No.  45). 

The  femoral  artery  is  the  continuation  of  the  external  iliac  artery 
(page  75).  It  commences  over  the  ilio-pubic  eminence,  and  passes  from 
below  the  middle  of  Poupart's  ligament  to  the  apex  of  Scarpa's  triangle, 
as  above  described.  In  this  part  of  its  course  it  is  covered  only  by  the 
skin,  the  superficial  fascia  containing  the  femoral  lymphatic  glands,  the 
fascia  lata,  and  the  anterior  layer  of  the  femoral  sheath,  so  that  it  can  be 
seen  pulsating  when  the  lower  extremity  is  extended,  and  can  always 
readily  be  felt.  It  rests  upon  the  ilio-pubic  eminence,  the  ilio-psoas 
tendon,  and  the  capsule  of  the  hip-joint.  At  the  apex  of  the  triangular 
space  the  artery  rests  upon  the  adductor  longus  muscle,  whence  it  con- 
tinues as  the  superficial  femoral  to  enter  the  aponeurotic  canal  formed 
by  the  expansion  of  oblique  tendinous  .fibres  from  the  adductor  longus 
and  the  vastus  internus.  This  is  the  canal  of  Hunter,  and  is  of  varia- 
ble extent  (Plate  87),  usually  beginning  about  the  middle  of  the  thigh, 
becoming  stronger  as  it  approaches  the  lowest  part,  and  finally  ending 
in  a  rounded  cord,  which  is  attached  to  the  adductor  tubercle  of  the 
femur.  If  this  canal  is  carefully  examined  it  appears  to  be  a  three-sided 
passage,  its  outer  part  being  attached  externally  along  the  linea  aspera, 
its  anterior  part  being  derived  from  the  vastus  internus,  and  its  poste- 
rior part  from  the  adductor  longus  and  the  adductor  magnus.  As  the 
superficial  femoral  artery  issues  from  the  canal  of  Hunter,  it  passes 
through  the  tendon  of  the  adductor  magnus  muscle  and  enters  the 
popliteal  space,  becoming  the  popliteal  artery  (Plate  90,  Fig.  4,  No.  4). 

The  branches  given  off  by  the  femoral  artery  in  Scarpa's  triangle 
are  the  superficial  epigastric,  the  superficial  circumflex  iliac,  and  the 
superficial  pubic,  all  of  which  pierce  the  cribriform  fascia  to  pass  to 
their  distribution  (page  95).  Besides  these  there  are  several  little  twigs, 
the  saphenous  branches,  which  carry  blood  to  the  lymphatic  glands  about 
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the  saphenous  opening.  The  most  important  branch  is  the  profunda 
femoris  artery  (page  260),  which  arises  usually  four  centimetres,  or 
about  an  inch  and  a  half,  below  Poupart's  ligament,  from  the  outer  and 
deeper  surface  of  the  common  femoral.  It  is  not,  however,  uncommon 
to  find  the  origin  of  the  profunda  much  higher  or  much  lower  than 
this,  and  it  should  be  always  carefully  considered  in  the  operation  for 
ligating  the  superficial  femoral.  This  operation  is  preferably  done  at  the 
apex  of  Scarpa's  triangle,  so  that  the  collateral  circulation  will  be  secured 
mainly  by  means  of  the  profunda.  The  incision  should  be  made  with 
the  thigh  abducted  and  the  leg  flexed  obliquely  across  the  artery  par- 
allel with  the  course  of  the  sartorius  muscle,  and  it  is  well  to  secure  the 
artery  beneath  that  muscle,  so  as  to  be  sure  of  avoiding  the  profunda. 
This  can  be  readily  done  by  drawing  the  sartorius  downward  over  the 
superficial  aponeurosis  of  the  rectus  muscle  (page  248).  Although  the 
artery  and  the  vein  after  leaving  the  funnel-shaped  expansion  and  the 
upper  part  of  Scarpa's  triangle  are  each  provided  with  a  distinct  sheath, 
they  are  very  intimately  associated  with  dense  connective  tissue,  which 
should  be  noted,  so  as  to  avoid  including  both  artery  and  vein  in  a 
ligature.  This  mistake  is  often  observed  in  the  operating-room  upon  the 
cadaver,  and,  although  the  distended  condition  of  the  vein  during  life 
will  probably  reveal  its  relation,  it  is  a  matter  of  no  little  importance, 
especially  as  the  vein  at  the  apex  of  the  triangle  is  covered  by  the 
artery.  Near  the  apex  of  Scarpa's  triangle  the  superficial  femoral  gives 
ofl"  branches  to  the  rectus  and  sartorius  muscles.  They  may  serve  as 
guides  to  the  artery,  as  they  lead  directly  to  it.  The  branches  of  the 
superficial  femoral  artery  within  Hunter's  canal  are  chiefly  muscular 
arteries  to  the  surrounding  muscles,  and  the  anaslomotica  magna  artery, 
which  arises  from  the  anterior  surface  of  the  femoral  near  its  lower  end. 
The  anastomotica  (Plate  88,  No.  44)  divides  into  a  superficial  and  a 
deep  branch.  The  former  after  passing  through  the  fascia  of  the  canal 
accompanies  the  internal  saphenous  vein  between  the  tendons  of  the 
sartorius  and  gracilis  muscles,  and  joins  with  the  articular  rete  of  the 
knee.  The  deep  branch  pierces  the  tendon  of  the  adductor  magnus,  and 
passes   along   the   inner   side  of  the   knee  below  the  superficial   branch, 
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with  which   it  communicates   after   sending   a   branch   across   the  femur 
above  the  patella. 

The  femoral  vein  within  Hunter's  canal  is  first  at  the  outer  side 
just  after  it  enters  from  the  popliteal  space,  and  then  it  is  behind  the 
artery  along  the  middle  of  the  thigh  as  far  as  the  apex  of  Scarpa's 
triangle,  whence  it  passes  upward  along  the  inner  side  of  the  artery  to 
the  groin  to  empty  into  the  external  iliac  vein.  It  receives,  from  below 
upward,  the  venae  comites  of  the  muscular  and  profunda  branches,  and, 
at  the  saphenous  opening,  the  internal  saphenous  vein  (page  244),  and 
the  veins  from  the  superficial  fascia  of  the  abdominal  wall  and  the 
upper  part  of  the  thigh.  It  has  three  pairs  of  valves.  The  remarkable 
construction  of  Hunter's  canal  is  evidently  for  the  protection  of  the 
femoral  vessels  from  pressure,  as  the  action  of  the  muscles  serves  to 
keep  its  wall  stretched,  and  the  explanation  that  the  vein  is  emptied 
upward  of  its  blood  in  walking  by  the  alternate  pressure  and  relief 
from  pressure  thus  afforded  does  not  really  apply  here  any  more  than 
the  similar  condition  exerted  upon  the  deep-seated  veins  elsewhere,  and 
probably  not  as  much.  It  should  be  appreciated  that  the  vein  passes 
behind  the  artery  to  escape  these  very  influences,  and  that  the  more 
elastic  coats  of  the  artery  are  better  able  to  withstand  them. 

The  ligation  of  the  femoral  artery  within  Hunter's  canal  is  a  much 
more  difficult  task  than  in  Scarpa's  triangle.  The  position  of  the  ves- 
sels is  very  deep,  being  close  to  the  bone.  An  incision  should  be  made 
obliquely  to  the  course  of  the  artery,  avoiding  the  internal  saphenous 
vein,  and  the  interspace  between  the  vastus  interims  and  adductor  longus 
muscles  sought  for  below  the  sartorius  muscle.  The  internal  saphenous 
nerve  and  superficial  branch  of  the  anastomotica  artery  will  be  usually 
seen  piercing  the  aponeurotic  sheath,  and  may  be  used  as  a  guide  in 
opening  the  canal  upon  a  grooved  director.  The  internal  saphenous 
nerve  descends  within  the  canal  directly  over  the  artery,  and  the  areolar 
connective  tissue  connecting  the  artery  with  the  vein  behind  it  is  very 
dense,  and  must  be  carefully  dissected  before  the  artery-needle  is  passed. 
The  operator  will  be  relieved  of  much  embarrassment  by  remembering 

to  work  toward  the  bone,  and  not  too  low  down,  in  this  operation.     For 
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PLATE   85. 

The  spinal  cord  and  nerves  in  position  as  they  appear  when  the  posterior  portion  of  the  skull  and  the  laminse  and 
spinous  processes  of  the  entire  vertebral  column  are  removed.  The  dura  mater  is  opened  and  reflected  so  as  to  expose 
particularly  the  cauda  equina.  The  dissection  also  shows  the  deep  relations  of  the  kidneys,  although  they,  as  well  as 
the  liver,  are  somewhat  lowered,  owing  to  the  body  lying  with  the  abdomen  resting  upon  a  block. 


1.  The  occipital  lobe  of  the  left  hemisphere  of  the  cere- 

brum. 

2.  The  superior  longitudinal  sinus. 

3.  The  torcular  Herophili. 

4.  The  left  vertebral  artery  where  it  turns  in  the  groove 

on  the  atlas  vertebra  to  enter  the  foramen  magnum. 

5.  The  left  common  jugular  vein  and  carotid  artery. 

6.  The  left  brachial  plexus  of  nerves. 

7.  The  left  second  rib. 

8.  The  left  scapula,  with  its  sling  of  muscles  drawn  out- 

ward. 

9.  Portion  of  the  dura  mater  of  the  spinal  cord  reflected. 

10.  The  intercostal  vessels  and  nerve  between  the  left  fifth 

and  sixth  ribs. 

11.  The  left  seventh  rib. 

12.  The  intercostal  vessels  and  nerve  between  the  eighth 

and  ninth  ribs. 

13.  The  pia  mater  of  the  spinal  cord. 

14.  The  left  ninth  rib. 

15.  The  ganglion  on  the  posterior  root  of  the  eleventh 

dorsal  spinal  nerve. 

16.  The  left  tenth  rib. 

17.  The  spleen. 

18.  The  left  twelfth  rib. 

19.  The  left  kidney. 

20.  The  cauda  equina. 

21.  The  cords  of  the  sacral  plexus  of  nerves. 

22.  The  fllum  tenninale. 


23.  The  gluteal  vessels. 

24.  The  great  sciatic  nerve. 

25.  The  occipital  lobe  of  the  right  hemisphere  of  the  cere- 

brum. 

26.  The  dura  mater  of  the  cerebrum. 

27.  The  right  lobe  of  the  cerebellum. 

28.  The  right  vertebral  artery. 

29.  The  right  common  jugular  vein  and  carotid  artery. 

30.  The  right  brachial  plexus  of  nerves. 

31.  The  right  second  rib. 

32.  The  dura  mater  of  the  spinal  cord. 

33.  The  right  fifth  rib. 

34.  The  right  scapula  and  its  muscles  drawn  outward. 

35.  The  right  seventh  rib. 

36.  The  right  ninth  rib. 

37.  The  ganglion  on  the  posterior  root  of  the  eleventh 

dorsal  spinal  nerve. 

38.  The  end  of  the  spinal  cord. 
89.  The  right  eleventh  rib. 

40.  The  first  lumbar  spinal  nerve. 

41.  The  liver. 

42.  The  right  kidney. 

43.  The  ganglion  of  the  fifth  lumbar  nerve. 

44.  The  crest  of  the  right  ilium. 

45.  The  ganglion  of  the  coccygeal  nerve. 

46.  The  right  gluteal  vessels. 

47.  The  right  sciatic  nerve. 
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practical  purposes  it  may  be  well  to  bear  in  mind  that  Scarpa's  triangle 
occupies  the  upper  third  of  the  thigh,  and  Hunter's  canal  the  middle 
third,  while  the  lower  third  corresponds  to  the  popliteal  space. 

The  collateral  circulation  after  ligation  of  the  superficial  femoral 
artery  is  established  through  the  deep  branch  of  the  anastomotica  magna 
artery,  bringing  blood  from  the  descending  branches  of  the  internal 
circumflex,  and  from  the  anastomoses  between  the  muscular  branches  of 
the  femoral  artery  below  the  ligature  and  those  above  it;  by  the  supe- 
rior muscular  branches  of  the  popliteal  artery  connecting  with  the  lower 
perforating  arteries,  and  chiefly  with  the  arteria  comes  nervi  ischiatici 
(page  227),  and  by  the  superior  external  articular  arteries  anastomosing 
with  the  descending  branches  from  the  external  circumflex. 

The  anterior  crural  or  femoral  nerve  (Plate  63,  No.  23)  is 
formed  by  the  posterior  divisions  of  the  lumbar  plexus  (page  78),  of 
which  it  is  the  largest  branch,  and  descends  between  the  iliacus  and 
psoas  muscles  below  Poupart's  ligament  into  the  upper  part  of  Scarpa's 
triangle.  Before  leaving  the  pelvis  the  anterior  crural  sends  branches 
to  the  adjacent  muscles,  a  few  filaments  which  wind  about  the  femoral 
artery,  probably  contributing  its  vaso-motor  influences,  and  a  branch  to 
the  pectineus  muscle.  The  latter  branch  is  sometimes  augmented  by 
an  internal  cutaneous  branch,  which  issues  from  the  pelvis  beneath  the 
femoral  vessels  and  then  divides  to  go  to  the  pectineus  muscle  and  to 
the  skin  of  the  inner  side  of  the  thigh.  It  has  been  called  the  acces- 
sory obturator  nerve  because  occasionally  it  communicates  with  the  obtu- 
rator nerve  (page  262)  and  sends  a  filament  to  the  hip-joint.  The 
anterior  crural  in  Scarpa's  triangle  gives  off  branches  which  are  dis- 
tributed to  the  skin  over  the  front  of  the  thigh,  the  middle  cutaneous 
nerve  (Plate  86,  No.  11,  and  Plate  70,  Fig.  1,  No.  9),  and  to  the  sar- 
torius,  rectus,  and  external  vastus  muscles,  from  which  articular  fila- 
ments are  prolonged  to  the  knee,  also  branches  to  the  crureus  and 
internal  vastus  muscles.  The  latter  enters  Hunter's  canal  beneath  the 
femoral  vessels,  and  they  both  also  furnish  filaments  to  the  knee,  the 
nerve  from  the  internal  vastus  to  the  joint  being  especially  large.  The 
last    branch    from    the   anterior   crural    is    called    the   internal  saphenous 
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nerve,  because  it  accompanies  the  internal  saphenous  vein.  In  relation 
to  the  tendons  of  the  sartorius  and  gracilis  it  gives  off  articular  and 
patellar  nerves  (Plate  90,  Fig.  1,  No.  4).  In  some  instances  this  nerve 
passes  completely  around  the  tendon  of  the  sartorius  muscle,  as  is  shown 
in  Plate  90,  Fig.  3,  No.  12.  Below  the  knee  it  supplies  the  skin  of 
the  inner  side  of  the  leg  (page  303)  and  descends  as  far  as  the  ball  of 
the  great  toe. 

The  profunda  femoris  artery  arises  from  the  outer  and  posterior 
surface  of  the  common  femoral  artery,  as  already  described  (page  256), 
and  gives  off  the  following  branches.  The  external  circumflex  artery 
passes  outward  through  the  branches  of  the  anterior  crural  nerve  over 
the  iliacus  muscle  and  beneath  the  sartorius.  From  it  arise  branches  which 
go  respectively  to  the  rectus,  crureus,  and  vastus  externus  muscles,  and 
communicating  branches  with  the  gluteal  artery  and  the  crucial  anasto- 
mosis (page  227).  Occasionally  there  is  a  large  branch  from  the  exter- 
nal circumflex  which  descends  along  the  anterior  border  of  the  external 
vastus  toward  the  knee.  In  a  case  of  stab-wound,  the  author  found 
considerable  difficulty  in  arresting  the  hemorrhage  from  this  artery. 
The  internal  circumflex  artery  usually  arises  from  the  profunda  about 
opposite  the  external.  It  passes  inward  and  backward  between  the 
psoas  and  pectineus  muscles,  then  between  the  obturator  externus  and 
adductor  brevis  muscles,  and  finally  terminates  in  the  gluteal  region  at 
the  upper  border  of  the  quadratus  muscle  (page  225).  It  distributes 
arteries  to  the  neighboring  muscles,  and  an  important  branch  which 
enters  the  hip-joint  beneath  the  transverse  ligament  to  the  substance  of 
the  ligamentum  teres  and  the  head  of  the  femur  (page  230).  One  of 
the  terminal  branches  of  the  internal  circumflex  artery  joins  the  crucial 
anastomosis.  It  should  be  remembered  that  in  cases  of  low  origin  of 
the  profunda  the  circumflex  arteries  arise  from  the  common  femoral. 

Below  the  adductor  longus  muscle  the  profunda  artery  gives  off  the 
first  perforating  artery,  which  pierces  the  tendon  of  the  adductor  brevis 
close  to  the  femur  (Plate  88,  No.  35)  and  divides  into  an  ascending 
branch,  to  join  the  crucial  anastomosis,  and  a  descending  branch,  which 
supplies   the   muscles  on   the   back  of  the   thigh   and    anastomoses  with 


THE  REGION  OF  THE   THIGH  261 

the  middle  perforating  artery.  The  latter,  usually  the  largest  of  all  the 
perforating  arteries,  leaves  the  profunda  close  to  the  lower  border  of  the 
adductor  brevis  muscle,  pierces  it,  and  divides  into  an  ascending  and  a 
descending  branch.  It  is  important,  as  it  usually  furnishes  the  prin- 
cipal nutrient  artery  to  the  femur,  which  enters  the  nutrient  foramen 
above  the  middle  of  the  linea  aspera  and  passes  in  a  canal  directed 
obliquely  upward  to  open  into  the  medullary  cavity.  The  inferior  per- 
forating artery  arises  over  the  adductor  magnus  close  to  the  femur, 
penetrates  backward,  and  chiefly  supplies  the  short  head  of  the  biceps 
muscle  (page  263).  The  profunda  also  distributes  a  few  muscular  twigs, 
and  terminates  in  what  is  sometimes  called  the  fourth  perforating  artery, 
which  pierces  the  lower  part  of  the  adductor  magnus  tendon,  and,  after 
supplying  the  biceps  muscle,  anastomoses  with  the  internal  articular 
branch  of  the  popliteal  artery.  The  different  branches  of  the  profunda 
artery  are  each  accompanied  by  venae  comites,  which  unite  eventually 
into  one  trunk,  the  profunda  vein,  which  empties  into  the  femoral  vein 
between  the  femoral  and  profunda  arteries.  The  profunda  vein  is  pro- 
vided with  from  three  to  five  pairs  of  valves. 

The  obturator  externus  muscle  is  deeply  situated  at  the  upper  part 
of  the  thigh,  and  arises  from  the  obturator  crest  of  the  pubes  above  the 
obturator  foramen  by  a  small  upper  portion  and  by  a  lower  larger  por- 
tion, from  the  surface  of  the  inner  part  of  the  obturator  membrane, 
from  the  contiguous  border  of  the  ischio-pubic  rami,  and  from  the  ten- 
dinous arch  over  the  obturator  vessels.  Its  fibres  form  a  triangular  mass 
converging  to  a  tendon  which  passes  backward  and  outward  across  the 
back  of  the  hip-joint  to  be  inserted  into  the  digital  fossa  under  the 
quadratus  femoris  muscle.  It  receives  a  nerve  from  the  posterior  divis- 
ion of  the  obturator  nerve.  This  muscle  assists  the  adductor  muscles 
and  serves  to  rotate  the  thigh  outward.  It  is  regarded  as  a  segmen- 
tation of  the  adductor  mass  of  muscles. 

The  obturator  nerve  (Plate  63,  No.  20)  is  derived  from  the 
anterior  divisions  of  the  second,  third,  and  fourth  nerves  of  the  lumbar 
plexus  (page  78).  It  escapes  from  the  obturator  canal,  formed  of  the 
pelvic  fascia  (page  126),  and,  after  giving  off  a  branch  to  the  obturator 
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externus  muscle,  divides  into  anterior  and  posterior  divisions.  The  ante- 
rior obturator  nerve  (Plate  88,  No.  21)  is  distributed  to  the  adductor 
brevis  and  adductor  longus  muscles  and  to  the  gracilis.  Occasionally  it 
sends  a  twig  to  the  pectineus.  It  also  sometimes  sends  a  branch  to  the 
hip-joint  near  its  origin.  The  posterior  obturator  nerve  passes  between 
tbe  upper  and  lower  portions  of  tbe  obturator  externus  muscle,  and  sends 
a  branch  to  the  hip-joint  and  branches  to  the  several  parts  of  the  adduc- 
tor magnus  muscle.  The  nerves  to  the  adductor  magnus  distribute  fine 
branches  to  the  nutrient  foramen  of  the  femur,  and  along  the  posterior 
surface  of  the  popliteal  artery  to  the  back  of  the  knee-joint  (page  288). 

The  obturator  artery  arises  from  the  anterior  branch  of  the 
internal  iliac  artery  (Plate  76,  Fig.  1,  No.  18),  and,  after  passing 
through  the  obturator  canal,  appears  on  the  thigh  beneath  the  adductor 
longus  muscle,  where  it  divides  into  two  branches.  The  outer  branch 
passes  to  the  hip-joint,  which  it  enters  beneath  the  transverse  ligament 
with  the  branch  from  the  internal  circumflex  artery  (page  233).  The 
outer  branch  is  distributed  to  the  obturator  externus  and  adductor  brevis 
muscles. 

The  back  of  the  thigh  may  be  considered  as  extending  from  the 
gluteal  fold  to  the  popliteal  space.  When  the  skin  and  outer  layer  of 
the  superficial  fascia  are  removed,  the  posterior  superficial  veins  will  be 
seen  passing  across  the  thigh  to  join  the  internal  saphenous  vein  (Plate 
89,  Fig.  1,  No.  24),  and  the  several  cutaneous  branches  of  the  small 
sciatic  nerve  upon  the  inner  and  middle  portions  of  the  thigh,  with  the 
terminal  branches  of  the  posterior  division  of  the  external  cutaneous 
nerve  upon  the  outer  (Plate  89,  Fig.  1,  No.  27). 

The  fascia  lata  in  this  locality  consists  of  a  strong  superficial  layer 
of  transverse  or  oblique  fibres  over  a  deeper  layer  of  longitudinal  fibres. 
The  continuation  of  the  lesser  sciatic  nerve  (page  156)  passes  between  the 
fascia  lata  and  the  muscular  aponeurosis  along  the  middle  of  the  back  of 
the  thigh  to  the  hiatus  saphenus  posterlus,  where  it  becomes  superficial 
and  supplies  the  skin  over  the  popliteal  space  (page  284).  Upon  removal 
of  the  fascia  lata  the  flexor  muscles,  which  bend  the  leg  and  are  called 
the  hamstring  muscles,  are  brought  into  view  (Plate  89,  Figs.  1  and  2). 
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They  all  arise  from  the  tuberosity  of  the  ischium.  The  biceps  femoris 
muscle  arises  by  a  long  tendinous  head  from  the  greater  sciatic  ligament 
and  the  upper  part  of  the  tuber  ischii  below  the  lesser  sciatic  notch,  in 
close  connection  with  the  semi-tendinosus.  It  soon  becomes  fleshy,  and 
at  the  lower  third  of  the  thigh  blends  with  the  fibres  from  the  short 
head,  which  arise  directly  from  the  outer  border  of  the  linea  aspera, 
beginning  below  the  gluteus  maximus  muscle,  between  the  vastus  exter- 
nus  and  the  adductor  magnus,  and  extending  along  the  supra-condyloid 
ridge  to  within  an  inch  of  the  condyle.  The  common  tendon  resulting 
from  the  union  of  these  two  portions  is  inserted  into  the  upper  and  back 
part  of  the  styloid  process  of  the  fibula,  after  being  separated  into  two 
parts  by  the  external  lateral  ligament  of  the  knee-joint  (Plate  91,  Fig. 
2,  No.  4).  A  strong  expansion  from  the  tendon  passes  to  the  fascia 
over  the  outside  of  the  leg.  The  long  head  receives  its  blood  from  the 
perforating  branches  of  the  profunda  artery,  and  the  short  head  from 
the  muscular  branches  to  the  adjacent  vastus  externus.  Both  heads  of 
the  biceps  are  supplied  by  the  great  sciatic  nerve,  or  in  case  of  its  high 
division  the  long  head  receives  its  nerve  from  the  popliteal  division  and 
the  short  head  a  branch  from  the  peroneal  division.  The  biceps  serves 
to  flex  the  knee  or  to  extend  the  hip.  When  the  knee  is  bent  it  also 
causes  the  leg  to  rotate  outward.  In  chronic  knee-joint  disease  this  action 
is  manifest,  the  leg  even  becoming  dislocated  outward  and  backward. 

The  semi-tendinosus  muscle  arises  conjointly  with  the  biceps  from  the 
tuber  ischii.  It  soon  forms  a  fleshy  mass,  in  the  midst  of  which  there 
is  a  tendinous  intersection,  which  appears  on  the  surface  irregularly  and, 
from  the  middle  of  the  thigh,  continues  downward  as  a  long  round 
tendon  to  be  inserted  into  the  upper  part  of  the  inner  surface  of  the 
tibia  below  the  tendon  of  the  gracilis  and  beneath  the  tendon  of  the 
sartorius.  This  muscle  is  supplied  by  the  popliteal  division  of  the  great 
sciatic  nerve. 

The  semi-membranosus  muscle  arises  from  the  upper  and  outer  facet 
on  the  tuber  ischii,  above  and  to  the  outer  side  of  the  biceps  and  semi- 
tendinosus  muscles,  by  a  strong  flat  tendon.  This  tendon  descends 
obliquely  nearly   half-way  down    the   thigh    beneath    the   other  muscles, 
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and  ends  in  a  large  fleshy  mass,  which  is  inserted  principally  into  the 
inner  and  back  part  of  the  internal  tuberosity  of  the  tibia  by  a  thick 
tendon.  From  the  tendinous  insertion  an  auxiliary  fasciculus  extends 
under  the  internal  lateral  ligament  of  the  knee,  a  bursa  being  interposed 
between  them,  and  from  its  posterior  surface  another  expansion  extends 
across  to  the  back  of  the  external  condyle  of  the  femur,  thus  forming 
the  chief  portion  of  the  posterior  ligament  of  the  knee-joint.  It  further 
gives  off  an  expansion  which  firmly  embraces  the  popliteus  muscle,  and 
by  its  connections  also  serves  to  keep  the  semilunar  fibro-cartilages  of 
the  knee  in  place  when  that  joint  is  moved.  There  is  a  large  bursa 
between  the  tendon  of  insertion  of  the  semi-membranosus  and  the  inner 
head  of  the  gastrocnemius  muscle,  which  in  many  cases  communicates 
indirectly  with  the  synovial  membrane  of  the  knee-joint.  The  semi- 
membranosus is  supplied  by  muscular  branches  from  the  popliteal  artery 
and  the  perforating  branches  from  the  profunda.  Its  nerves  are  derived 
from  the  great  sciatic  nerve. 

The  actions  of  the  hamstring  muscles  serve  to  flex  the  leg  upon 
the  thigh.  They  are  peculiar  in  that  they  are  too  short  to  allow  of 
full  flexion  of  the  hip  while  the  leg  is  extended.  They  possess  what 
is  called  the  "  ligamentous  function,"  owing  to  their  attachments  passing 
over  the  two  joints  of  the  hip  and  the  knee.  Thus,  when  the  pelvis  is 
fixed,  the  thigh  can  be  only  moderately  flexed  while  the  knee  is  straight, 
but  as  soon  as  the  knee  is  flexed  the  hamstring  muscles  are  relaxed  and 
the  thigh  can  be  entirely  flexed.  Acting  from  below,  these  muscles 
serve  to  support  the  pelvis  upon  the  head  of  the  femur,  preventing 
the  trunk  from  falling  forward.  This  is  well  shown  in  feats  of  strength 
where  the  body  is  thrown  backward.  When  the  knee  is  semi-flexed  the 
biceps  rotates  the  leg  slightly  outward,  owing  to  its  oblique  direction 
downward  and  outward;  and  in  the  same  way  the  semi-tendinosus  and 
semi-membranosus  can  assist  the  popliteus  in  rotating  the  leg  inward. 

The  tendons  of  the  hamstring  muscles  as  they  respectively  pass  to 
their  insertions  form  the  boundaries  of  the  upper  portion  of  the  popliteal 
space  (page  284),  the  biceps  tendon  being  upon  the  outer  side  and  the 
tendons  of  the  semi-membranosus  and  semi-tendinosus  on  the  inner. 
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The  great  sciatic  nerve  below  the  gluteal  fold  rests  upon  the 
adductor  inagnus  muscle  under  cover  of  the  long  head  of  the  biceps 
muscle.  It  occupies  the  middle  line  of  the  thigh.  Its  division  into 
the  popliteal  and  peroneal  nerves  may  take  place  at  any  point  below  its 
origin  (page  227)  and  the  lower  third  of  the  thigh.  In  those  cases  in 
which  the  division  occurs  within  the  pelvis,  these  nerves  surround  the 
pyriformis  muscle  (page  224),  and  afterward  pass  downward  side  by  side, 
connected  by  loose  areolar  tissue. 

Fractures  of  the  femur  most  commonly  occur  about  the  middle 
of  the  shaft.  When  due  to  direct  violence  the  breach  in  the  bone  is 
usually  transverse,  while  from  indirect  violence  it  is  usually  oblique. 
The  displacement  of  the  fragments  in  a  fracture  at  the  middle  of  the 
bone  depends  greatly  upon  the  direction  and  nature  of  the  violence  pro- 
ducing it  and  the  resulting  degree  of  obliquity  of  the  fracture.  It  will 
be  generally  found  that  the  lower  fragment  is  drawn  upward  behind 
the  upper  fragment,  in  consequence  of  the  united  contraction  of  the 
three  hamstring  muscles,  the  tensor  fasciae  femoris,  the  rectus,  the  graci- 
lis, and  the  sartorius,  with  the  adductors.  The  latter  also  have  a  ten- 
dency to  draw  it  to  the  inner  side,  thus  increasing  the  natural  outward 
inclination  of  the  foot  and  leg,  which  are  further  everted  chiefly  by 
their  own  weight.  The  lower  end  of  the  upper  fragment  is,  as  a  con- 
sequence of  the  direction  of  the  lower  fragment,  usually  tilted  outward 
at  the  same  time  that  it  projects  forward. 

In  childhood  not  only  is  the  line  of  fracture  through  the  middle  of 
the  femur  generally  transverse,  but  there  is  also  very  little  displacement 
of  the  fragments,  in  consequence  probably  of  the  stronger  character  of 
the  periosteum,  which  is  not  so  liable  to  be  lacerated  with  the  occurrence 
of  the  breach  in  the  bone  during  the  period  of  active  growth  as  it  is 
after  the  full  stature  has  been  attained.  In  young  children  this  injury 
is  not  attended  with  eversion  of  the  leg  and  foot  of  the  affected  limb, 
partly  because  of  the  comparative  shortness  of  the  neck  of  the  thigh- 
bone, and  partly  because  the  external  rotator  muscles  have  not  yet  been 
brought   into   habitual   exercise   in   maintaining   the   equilibrium   in   the 

erect  position. 
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PLATE   86. 


The  skin  and  superficial  fascia  removed  from  the  anterior  surface  of  the  right  thigh  to  show  the  superficial  vessels 
and  nerves  upon  the  fascia  lata,  while  upon  the  left  the  anterior  group  of  muscles  are  dissected  so  as  to  show  the  boun- 
daries and  contents  of  Scarpa's  triangle  (in  the  male). 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


The  right  external  cutaneous  nerve. 

The  right  iliacus  muscle. 

The  obturator  nerve. 

The  anterior  superior  spinous  process  of  the  ilium. 

The  right  anterior  crural  nerve. 

The  right  sacral  plexus. 

The  cut  ends  of  the  femoral  artery  and  vein. 

Branches  of  the  external  cutaneous  nerve. 

The  iliac  portion  of  the  fascia  lata. 

The  pubic  portion  of  the  fascia  lata. 

Branches  of  the  middle  cutaneous  nerve. 

Branches  of  the  genito-crural  nerve. 

Branches  of  the  internal  cutaneous  nerve, 

The  internal  femoral  cutaneous  vein. 

The  penis. 

The  fascia  lata. 

The  long  or  internal  saphenous  vein. 

Branches  of  the  internal  articular  arteries. 

The  bursa  patellae. 

The  internal  saphenous  vein  and  nerve. 

The  lower  portion  of  the  abdominal  aorta. 


22.  The  inferior  vena  cava. 

23.  The  left  common  iliac  artery, 

24.  The  left  external  cutaneous  nerve. 

25.  The  left  common  iliac  vein. 

26.  The  gluteus  medius  muscle. 

27.  The  psoas  magnus  muscle. 

28.  Remnant  of  Poupart's  ligament. 

29.  The  left  anterior  crural  nerve. 

30.  The  deep  circumflex  iliac  artery. 

31.  The  tensor  vaginge  femoris  muscle. 

32.  The  anterior  crural  nerve. 

33.  The  femoral  artery. 

34.  The  femoral  vein. 

35.  The  pectineus  muscle. 

36.  The  apex  of  Scarpa's  triangle. 

37.  The  adductor  longus  muscle. 

38.  The  rectus  femoris  muscle. 

39.  The  gracilis  muscle. 

40.  The  sartorius  muscle. 

41.  The  vastus  internus  muscle. 

42.  The  aponeurotic  cap  to  the  knee. 
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The  natural  eversion  of  the  foot  in  the  adult  should  never  be  mis- 
taken for  the  result  of  muscular  action,  for  it  persists  during  sleep  or 
anaesthesia,  when  the  consciousness  and  muscular  action  are  both  sus- 
pended. One  of  the  most  distinctive  signs  of  fracture  is  the  shortening 
of  the  limb.  The  amount  of  shortening  is  due  to  the  elastic  contrac- 
tion of  the  soft  parts  and  the  degree  of  overlapping  of  the  fragments 
of  the  broken  bone.  In  the  treatment  of  this  form  of  fracture,  in  spite 
of  all  the  mechanical  ingenuity  and  the  various  methods  of  extension 
and  counter-extension  which  have  been  practised,  it  is  very  rarely  that 
the  shortening  is  entirely  overcome.  It  should  be  noted  in  this  con- 
nection that  the  normal  lengths  of  the  right  and  left  loiver  limbs  are 
not  always  identical,  and  careful  observations  made  both  upon  the  sound 
living  body  and  upon  the  skeleton  have  shown  that  the  greatest  vari- 
ance occurs  in  the  femur.  It  is  usually  considered  to  be  a  good  result 
after  treatment  if  the  injured  limb  is  found  to  be  shortened  not  more 
than  two  centimetres,  or  three-quarters  of  an  inch. 

In  taking  measurements  for  the  purpose  of  ascertaining  the  degree 
of  shortening,  it  is  essential  that  the  patient's  body  should  be  resting 
upon  a  firm,  unyielding  surface,  with  the  pelvis  so  placed  that  a  line 
drawn  between  the  anterior  superior  spinous  processes  of  the  two  iliac 
bones  will  bisect  at  right  angles  the  straight  line  of  the  body.  This 
being  assured,  either  the  measurement  may  be  made  from  the  umbilicus 
to  the  inner  malleolus  of  one  leg  and  then  to  that  of  the  other,  or  the 
tape-line  may  be  held  by  the  patient  with  his  teeth,  while  his  head  is 
immovably  held  in  the  straight  line  of  the  body,  and  the  length  to  the 
inner  malleolus  of  one  leg  compared  with  the  length  to  the  inner  mal- 
leolus of  the  other  (Keen).  The  author  ventures  to  remark  that  he  has 
frequently  observed  that  in  the  treatment  of  fractures  of  the  thigh  the 
measurements  for  shortening  constitute  by  far  too  prominent  a  feature, 
and  that  the  manipulations  attendant  upon  them  seriously  interfere  with 
the  maintenance  of  the  proper  adjustment  of  the  fracture-dressings  upon 
which  the  result,  including  the  diminution  or  possible  counteraction  of 
the  tendency  to  shortening,  depends. 

A  fracture  in  the  upper  third  of  the  femur  below  the  lesser  trochanter 
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is  always  attended  with  considerable  deformity  and  shortening.  The 
upper  fragment  is  tilted  forward  by  the  ilio-psoas,  pectineus,  adductor 
brevis,  and  gluteus  minimus  muscles,  and  by  the  pressure  of  the  lower 
fragment,  which  is  drawn  upward  by  the  muscular  action  and  general 
elastic  retraction  of  the  soft  structures,  described  above  in  relation  to  a 
fracture  occurring  at  the  middle  of  the  shaft.  The  overlapping  of  the 
fragments  is  so  difficult  to  contend  with  that  it  is  perhaps  well  for 
surgeons  to  consider  that,  as  the  double  inclined  plane  and  traction  upon 
the  lower  fragment  of  the  femur  in  the  flexed  position  so  rarely  produce 
satisfactory  results,  the  best  method  of  dealing  with  the  injury  may  be 
to  cut  boldly  down  and  wire  the  fragments  together.  Fortunately,  frac- 
tures in  the  upper  third  of  the  shaft  of  the  femur  are  less  common 
than  in  any  other  part  of  the  bone.  They  are  almost  always  the  result 
of  indirect  violence. 

Fractures  of  the  lower  end  of  the  femur  occur  usually  just  above  the 
condyles,  and  are  very  troublesome  to  set  properly,  owing  to  the  lower 
fragment  being  drawn  upward  by  the  same  agencies  as  in  other  frac- 
tures of  the  shaft,  aided  by  the  gastrocnemius  muscle,  so  that  its  sharp 
end  impinges  upon  the  popliteal  space.  Extension  applied  to  the  leg  in- 
creases the  latter  condition.  Division  of  the  tendo  Achillis  in  these  cases 
has  been  suggested  and  found  practicable  as  a  means  of  restoring  the 
fragments  to  their  proper  position,  by  eliminating  the  resistance  of  the 
gastrocnemius  muscle.  The  proximity  of  the  fracture  to  the  point  where 
the  femoral  artery  turns  round  the  bone  to  become  the  popliteal  artery 
naturally  endangers  that  vessel,  and  this  fact  should  be  remembered  in 
the  manipulation  of  the  fragments  of  such  a  fracture. 

In  amputation  through  the  middle  of  the  thigh  by  the  anteroposte- 
rior flap  method  (Plate  95,  Fig.  2),  the  relations  of  the  parts  as  exposed 
upon  the  right  side  are  as  follows : 

In  the  anterior  flap  are  the  divided  rectus  muscle  (No.  1),  directly 
over  the  shaft  of  the  femur  (No.  3),  with  the  vastus  externus  muscle 
(No.  4)  on  the  outer  side  and  the  vastus  internus  and  crureus  muscles 
(No.  12)  on  the  inner  side.  The  internal  saphenous  vein  (No.  10)  is 
upon  the  inner  margin  of  the  anterior  flap,  as  are  also  the  middle  and 
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internal  cutaneous  nerves.  The  femoral  artery  (No.  13)  and  the  femoral 
vein  (No.  14)  are  between  the  vastus  internus  and  adductor  longus  mus- 
cles, the  vein  being  nearer  tbe  bone  in  this  part  of  the  thigh.  Perfo- 
rating branches  of  the  profunda  femoris  artery  (No.  5)  are  close  to  the 
under  surface  of  the  bone.  The  great  sciatic  nerve  (No.  6)  is  separated 
from  the  under  surface  of  the  bone  by  a  layer  of  cellular  tissue.  Upon 
the  face  of  the  anterior  flap  will  be  found  the  descending  branches  of 
the  external  circumflex  artery  and  several  perforating  arteries  and  mus- 
cular nerves.  The  posterior  flap  is  composed  chiefly  of  the  divided  ham- 
string muscles,  in  the  centre  of  which  the  tendon  of  the  semi-membra- 
nosus  muscle  (No.  8)  is  conspicuous.  In  the  posterior  flap  will  be  found 
branches  of  the  lower  perforating  arteries  and  the  small  sciatic  nerve. 
The  obturator  nerve  is  near  the  inner  angle  between  the  flaps.  The 
periosteum  of  the  femur  is  usually  thick  and  easily  reflected  from  the 
bone,  and  it  is  often  advisable  to  detach  it  in  the  form  of  an  anterior 
flap  (No.  2)  before  sawing  the  bone. 

If  the  periosteal  flap  is  adjusted  over  the  medullary  canal,  when  the 
flaps  are  approximated  it  affords  an  excellent  protection  against  absorp- 
tion of  septic  matter  by  the  veins  of  the  Haversian  canals.  In  all 
amputations  care  should  be  taken  not  to  leave  the  periosteum  jagged 
beyond  the  line  of  section  of  the  bone,  as  bony  spiculse  are  liable  to 
form  and  may  occasion  a  painful  stump  in  consequence  of  their  irri- 
tating influence  upon  the  ends  of  the  severed  nerves  in  the  flaps. 

The  development  of  the  femur  begins  in  the  third  week  of  fcetal  life, 
by  the  formation  of  a  rod  of  cartilage.  It  is  the  next  after  the  clavicle 
in  the  foetus  to  begin  to  ossify,  a  centre  of  ossification  first  appearing  in 
the  middle  of  the  cartilaginous  mould  of  the  shaft  about  the  seventh 
week.  The  centre  for  the  lower  epiphysis  begins  just  before  birth  and 
forms  the  condyles.  The  head  of  the  femur  begins  to  ossify  about  the 
tenth  month  after  birth,  the  greater  trochanter  in  the  fourth  year,  and 
the  lesser  trochanter  between  the  thirteenth  and  fourteenth  years.  The 
epiphyses  are  not  joined  to  the  shaft  until  after  puberty :  the  first,  being 
the  lesser  trochanter,  at  the  eighteenth  year,  the  next,  the  greater  tro- 
chanter, about   six   months   later,  the  next,  the   head,  at  the   nineteenth 
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year,  and  the  lower  extremity  (which  is  the  first  to  show  ossification, 
and  is  peculiar  for  being  the  only  epiphysis  in  the  body  in  which  ossi- 
fication begins  before  birth)  at  the  twenty-first  year.  On  account  of 
the  length  of  time  which  the  lower  epiphysis  requires  to  complete  its 
ossification,  the  growth  of  the  femur  is  greatest  in  the  lower  part  of  the 
shaft. 

In  operating  for  knock-knee  or  for  bow-leg  it  is  important  to  avoid 
interfering  with  the  epiphyseal  cartilage,  so  as  not  to  modify  the  growth 
of  the  limb. 

A  longitudinal  section  of  the  femur  reveals  the  arrangement  of  the 
structure  of  the  bone  which  admirably  adapts  it  to  the  support  of  the 
weight  of  the  body  with  the  greatest  mechanical  advantage.  This  is 
particularly  interesting  in  the  disposition  of  the  fibres  of  the  cancelli  in 
the  upper  end,  where  one  series  of  parallel  fibres  passes  vertically  from 
the  top  of  the  head  to  the  lower  part  of  the  neck,  while  another  series 
of  fibres  passes  transversely  from  the  upper  part  of  the  neck  across  the 
vertical  fibres.  The  base  of  the  neck  is  composed  chiefly  of  a  series  of 
arching  fibres  so  arranged  that  they  extend  across  from  the  base  of  the 
greater  trochanter  to  the  upper  part  of  the  neck  and  thence  to  the 
lower  part,  where  the  neck  merges  into  the  lesser  trochanter.  The  ver- 
tical fibres  are  in  the  direction  of  the  greatest  pressure,  while  the  trans- 
verse and  arching  fibres  are  in  the  direction  of  the  greatest  tension. 
The  shaft  of  the  femur  is  a  cylinder  of  compact  tissue  enclosing  a  large 
medullary  canal,  which  is  most  completely  formed  in  the  middle  third 
of  the  bone.  Here  the  compact  tissue  is  of  greatest  thickness  and  den- 
sity, but  it  gradually  becomes  thinner  toward  the  upper  and  lower  ends, 
owing  to  the  separation  of  the  layers  of  the  bone  into  cancelli.  The 
cancellated  tissue  constitutes  the  bulk  of  the  two  ends  of  the  bone,  and 
is  provided  with  a  thin,  compact  layer  upon  the  articular  surfaces.  In 
the  lower  end  of  the  femur  the  directions  of  the  cancelli  are  vertical 
and  horizontal,  intersecting  one  another  at  right  angles. 

The  head  of  the  femur  receives  a  nutrient  artery  from  the  obturator 
artery,  which  enters  within  the  structure  of  the  ligamentum  teres  (page 
232),  and    the    greater    trochanter    receives  a  nutrient   artery   from    the 
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internal  circumflex.  The  nutrient  artery  for  the  shaft,  the  medullary 
artery,  is  a  branch  of  the  middle  perforating  artery  (page  261),  and 
enters  near  the  middle  of  the  linea  aspera,  passing  in  an  oblique  direc- 
tion upward.  The  nutrient  arteries  to  the  condyles  are  branches  of  the 
superior  articular  arteries. 

THE  KEGIOK"  OF  THE  KNEE    AND  THE 
POPLITEAL  SPACE. 

The  bones  which  constitute  the  knee  are  the  lower  end  of  the 
femur,  with  the  patella  superposed  upon  its  condyles,  and  the  upper 
end  of  the  tibia.  The  peculiar  conformation  of  the  lower  end  of  the 
femur  has  already  been  described  (page  241).  The  patella,  or  kneepan, 
is  a  flattened  triangular  bone  placed  with  its  apex  downward  in  front  of 
the  knee,  and  so  disposed  that  its  lower  articular  surface  rests  upon  the 
trochlea  of  the  femur  to  a  variable  extent,  depending  upon  the  degree 
of  extension  or  flexion  of  the  knee-joint.  The  anterior  surface  of  the 
patella  appears  striated  longitudinally,  slightly  convex,  and  perforated 
for  the  passage  of  nutrient  vessels.  In  the  recent  state  it  is  covered 
by  an  expansion  from  the  tendon  of  the  extensor  quadriceps  muscle 
which  becomes  continuous  with  the  superficial  fibres  of  the  ligamentum 
patellse  below,  and  it  is  separated  from  the  skin  by  the  large  bursa 
patellar.  Careful  dissection  shows  that  this  bursa  is  in  reality  formed 
of  two  sacs,  one  between  the  skin  and  the  superficial  fascia  near  the 
lower  margin  of  the  patella,  which  is  usually  small,  and  another  between 
the  superficial  fascia  and  the  expansion  of  the  deep  fascia,  which  is  the 
larger  and  extends  over  the  upper  part  of  the  ligamentum  patella?. 
These  pre-patellar  bursoz  generally  communicate,  and  they  probably 
always  do  so  when  enlarged  by  constant  pressure,  as  in  housemaid's 
knee.  In  the  female  the  patella  is  proportionately  wider  than  it  is  in 
the  male.  The  posterior  surface  of  the  patella  is  covered  by  articular 
cartilage,  except  at  the  lower  angle,  where  it  is  rough  for  the  attach- 
ment of  the  ligamentum  patellae.  The  articular  surface  is  oval,  and  is 
divided   by  a  vertical   ridge  into  two  facets,  of  which  the  outer  is  the 
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larger.  In  a  well-marked  specimen  this  surface  is  further  subdivided 
by  two  transverse  ridges  which  pass  laterally  from  the  vertical  ridge,  so 
that  there  are  six  shallow  facets,  each  of  which  is  brought  into  contact 
with  a  definite  part  of  the  trochlear  surface  of  the  femur  in  the  different 
positions  of  the  joint.  It  should  be  understood  that  the  whole  of  the 
articular  surface  of  the  patella  is  never  in  contact  with  the  femur.  The 
greatest  extent  to  which  the  bony  surfaces  are  brought  in  apposition 
occurs  when  the  joint  is  in  the  mid-position  between  extension  and 
flexion.  Then  the  middle  and  largest  sub-facets  of  the  patella  are  in 
contact  with  the  femur.  In  extreme  extension  only  the  inner  border 
and  a  small  area  on  each  side  of  the  vertical  ridge  at  its  lower  part 
are  in  contact  with  the  trochlea,  while  in  extreme  flexion  only  a  small 
area  on  each  side  of  the  upper  part  besides  the  inner  border  is  in  con- 
tact. The  inner  border  of  the  patella  is  separated  from  the  rest  of  the 
articular  surface  by  an  indistinct  line,  and  is  in  contact  with  the  femur  in 
all  positions.  The  lateral  borders  of  the  patella  are  much  thinner  than 
the  middle  of  the  bone,  and  as  they  converge  below  they  give  attach- 
ment to  the  tendinous  expansion  called  the  capsule  of  the  knee,  and  to 
part  of  the  tendons  of  the  external  and  internal  vasti  muscles.  The 
upper  border  of  the  patella  is  comparatively  thick,  and  receives  the 
insertion  of  the  tendons  of  the  rectus  and  crureus  muscles.  When  the 
leg  is  extended  and  the  foot  rested,  so  that  there  is  no  strain  upon 
the  quadriceps  muscle,  the  patella  is  freely  movable.  Its  varying  posi- 
tions and  relations  should  be  carefully  studied  in  every  case  of  injury 
or  disease  of  the  knee,  and  careful  comparison  made  with  the  corre- 
sponding bone  of  the  opposite  limb,  which  is  at  all  times  a  ready  and 
valuable  guide  for  reference.  The  patella  consists  of  dense  cancellous 
tissue  covered  by  a  thin  layer  of  compact  tissue,  and  is  regarded  as  a 
large  sesamoid  bone.  It  begins  to  ossify  about  the  end  of  the  second 
year.  Its  function,  besides  the  affording  of  protection  to  the  front  of 
the  knee-joint,  is  to  increase  the  leverage  of  the  quadriceps  extensor, 
muscle,  enabling  it  to  act  at  a  greater  angle. 

The  upper  end  or  head  of  the  tibia  is  about   twice  as  broad  as  the 
lower  end.     It  consists  of  an  outer  and  an  inner  tuberosity,  which  are 
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separated  posteriorly  by  the  shallow  popliteal  notch.  The  upper  surfaces 
of  the  tuberosities  are  smooth  and  concave  for  articulation  with  the 
condyles  of  the  femur.  The  internal  is  narrower,  longer,  and  deeper 
than  the  external,  and  is  of  oval  shape,  while  the  external  is  broader 
and  natter,  and  is  more  circular  in  shape.  Between  the  two  articular 
surfaces  is  the  spinous  process,  which  is  an  irregularly-bifid  projection 
and  in  the  recent  state  affords  attachment  on  either  side  to  the  cornua 
of  the  semilunar  fibro-cartilages  which  serve  to  deepen  the  articular  sur- 
faces. In  front  of  and  behind  the  spinous  process  are  depressions  for  the 
anterior  and  posterior  crucial  ligaments.  Anteriorly  the  two  tuberosi- 
ties are  continuous  with  each  other,  forming  a  rough  prominent  surface 
which  is  somewhat  flattened  and  perforated  by  many  vascular  foramina. 
Two  and  a  half  centimetres,  or  about  an  inch,  below  the  articular  sur- 
faces the  bone  presents  a  prominent  oblong  elevation,  the  tubercle,  the 
lowest  part  of  which  is  roughened  for  the  attachment  of  the  ligamen- 
tum  patellae,  a  bursa  being  always  interposed  between  the  ligament  and 
the  upper  part  of  the  tubercle.  The  internal  tuberosity  is  marked  pos- 
teriorly by  a  groove  for  the  tendon  of  the  semi-membranosus  muscle. 
The  external  tuberosity  has  a  slight  projection  forward  for  the  insertion 
of  the  ilio-tibial  band  (page  245),  and  below  and  behind  it  presents  a 
small  articular  facet  for  the  head  of  the  fibula. 

The  knee-joint  is  a  modified  ginglymus  or  hinge  joint,  but  wholly 
unlike  the  elbow.  The  bones  which  enter  into  its  formation,  as  they 
appear  in  the  ordinarily-prepared  skeleton,  give  an  idea  of  insecurity 
which  would  be  altogether  opposed  to  the  proper  performance  of  its 
function  in  admitting  extension  and  flexion  and  sustaining  the  body- 
weight.  The  insecurity  arising  from  the  deficiency  in  the  adaptation  of 
the  bony  surfaces  is  compensated  for  by  the  remarkable  arrangement  of 
the  peculiar  ligaments  of  the  joint,  as  well  as  by  the  expansions  from 
the  many  powerful  tendons  which  pass  over  it  and  constitute  its  main 
protection. 

The  knee  is  both  the  largest  and  the  most  complicated  of  all  the 
articulations.  It  may  be  considered  as  consisting  primarily  of  two  joints, 
the  femoro-tibial  and  the  femoro-patellar,  which  are  morphologically  dis- 
Vol.  II.— 35 
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tinct,  corresponding  to  trie  arrangement  found  in  some  of  the  lower 
animals.     In  man,  however,  the  two  joints  are  inseparable. 

The  ligaments  connecting  the  bones  of  the  knee  are  placed  both 
within  and  without  the  joint.  Those  upon  the  outside  are  the  anterior, 
internal  lateral,  long  and  short  external  lateral,  posterior,  and  capsular 
ligaments.  The  anterior  ligament,  or  ligamentum  patellar,  is  placed  in 
front  beneath  the  skin  and  the  fasciae,  and  consists  of  a  strong,  flat 
band  of  fibres  extending  from  the  apex  of  the  patella  to  the  lower 
part  of  the  tubercle  of  the  tibia.  This  ligament  is  in  reality  a  continu- 
ation of  the  tendinous  fibres  from  the  muscles  composing  the  quadriceps 
extensor  muscle,  in  which  the  patella  is  developed  as  a  large  sesamoid 
bone.  Several  layers  of  fibres  can  be  separated  from  the  attachments 
of  the  vasti  tendons  upon  each  side  of  the  patella  which  merge  with 
the  capsule  and  become  attached  to  the  respective  borders  of  the  tibia. 
These  are  sometimes  called  the  lateral  patellar  ligaments.  As  already 
stated,  there  is  a  synovial  bursa  interposed  between  the  head  of  the  tibia 
and  the  upper  part  of  the  proper  ligamentum  patellae,  which  prevents  the 
effect  of  friction  in  the  exercise  of  the  joint.  Besides  this  there  is  a  pad 
of  fat  between  the  ligament  and  the  front  of  the  joint,  which  when  well 
developed  produces  a  bulging  elastic  mass  on  each  side  of  the  ligament, 
and  is  especially  pronounced  when  the  knee  is  extended. 

The  internal  lateral  ligament  is  a  broad,  flat  band  arising  from  the 
internal  epicondyle  of  the  femur  near  the  adductor  tubercle,  where 
it  was  originally  continuous  with  the  tendon  of  the  adductor  magnus 
muscle.  Its  fibres  diverge  as  they  pass  over  the  middle  of  the  joint, 
and  become  attached  to  the  internal  tuberosity  and  the  contiguous  part 
of  the  shaft  of  the  tibia.  Its  deep  surface  is  partially  united  to  the  cap- 
sule, and  also  to  the  internal  semilunar  fibro-cartilage,  thereby  serving 
to  keep  it  in  place.  Posteriorly  it  bridges  over  the  tendon  of  the  semi- 
membranosus, below  which  it  crosses  the  internal  inferior  articular  artery 
and  nerve  and  then  blends  with  the  fascial  sheath  of  the  popliteus 
muscle.  This  ligament  is  crossed  superficially  at  its  insertion  by  the 
tendons  of  the  sartorius,  gracilis,  and  semi-tendinosus  muscles,  a  synovial 
bursa  being  interposed. 


THE  REGION  OF   THE  KNEE.  275 

The  long  external  lateral  ligament  is  a  round  cord  surrounded  by 
the  tendon  of  the  biceps  muscle,  extending  from  the  outer  epicondyle 
of  the  femur  to  the  outer  part  of  the  head  of  the  fibula,  where  it  was 
originally  continuous  with  the  attachment  of  the  peroneus  longus.  It 
overlies  the  tendon  of  the  popliteus  muscle  and  the  inferior  external 
articular  artery  and  nerve. 

The  short  external  lateral  ligament  is  an  accessory  band  extending 
from  the  condyle  of  the  femur  behind  the  long  ligament  to  the  tip  of 
the  styloid  process  of  the  fibula.  It  also  crosses  the  tendon  of  the  popli- 
teus, and  is  intimately  connected  with  the  capsule. 

The  posterior  ligament  (generally  called  the  ligament-am  posticum 
Winslowii)  underlies  the  popliteal  vessels,  and  extends  as  a  broad,  per- 
forated band  from  above  the  condyles  and  intercondyloid  notch  of  the 
femur  to  the  posterior  border  of  the  head  of  the  tibia.  It  essentially 
consists  of  a  middle  and  two  lateral  portions,  the  latter  being  composed 
of  vertical  fibres  united  to  the  tendons  of  the  gastrocnemius,  plantaris, 
and  popliteus  muscles,  while  the  middle  portion  is  composed  of  obliquely 
decussating  fibres  separated  by  various  apertures  for  the  passage  of 
vessels,  the  apertures  for  the  azygos  artery  and  the  articular  branch  of 
the  obturator  nerve  being  especially  noteworthy.  The  strongest  part  of 
the  posterior  ligament  is  derived  from  the  tendon  of  the  semi-membra- 
nosus  muscle. 

The  capsular  ligament  of  the  knee  is  hardly  deserving  of  a  special 
designation,  since  it  is  incomplete  as  a  capsule  and  does  not  possess  the 
function  of  a  ligament.  It  consists  of  expansions  from  the  tendons  of 
the  muscles  which  pass  on  each  side  of  the  joint  blended  with  the 
investing  femoral  fascia  and  with  the  other  ligaments  of  the  outer  series. 
It  is  incomplete  anteriorly,  as  it  does  not  extend  beneath  the  extensor 
tendons,  owing  to  the  intervention  of  the  patella.  It  is  inseparable 
from  the  posterior  ligament  in  the  floor  of  the  popliteal  space.  In 
the  intervals  between  the  other  ligaments  the  capsule  is  weak,  so  that 
when  the  joint  is  distended  with  fluid  it  allows  of  a  swelling  on  each 
side  of  the  ligamentum  patellae,  which,  however,  should  not  be  con- 
founded with  the  bulging  of  the  fat  in  this  locality  (page  274). 


PLATE   87. 


Deep  dissections  of  the  anterior  of  the  thigh.    The  sartorius  muscle  is  removed  on  both  sides  to  show  the  arrange- 
ment of  the  aponeurotic  investment  of  the  femoral  vessels,  called  the  canal  of  Hunter. 

21.  Branches  of  the  internal  articular  artery. 

22.  The  abdominal  aorta. 

23.  The  inferior  vena  cava. 


1.  The  cut  end  of  the  tensor   vaginse   femoris  muscle 

turned  upward. 

2.  The  cut  end  of  the  sartorius  muscle  turned  upward. 

3.  The  middle  sacral  artery. 

4.  The  cut  end  of  the  gluteus  medius  muscle  turned 

upward. 

5.  The  right  sacral  plexus. 

6.  The  gluteus  minimus  muscle. 

7.  The  right  femoral  artery. 

8.  The  right  anterior  crural  nerve. 

9.  The  right  femoral  vein. 

10.  The  pectineus  muscle. 

11.  The  external  circumflex  artery. 

12.  The  adductor  longus  muscle. 

13.  The  penis. 

14.  Branch  of  the  middle  perforating  artery. 

15.  The  right  gracilis  muscle. 

16.  The  right  rectus  muscle  drawn  outward. 

17.  The  nerves  to  the  vastus  internus  muscle. 

18.  The  adductor  magnus  muscle. 

19.  The  opening  into  Hunter's  canal  upon  the  right  side. 

20.  The  vastus  internus  muscle. 


24.  The  left  common  iliac  artery. 

25.  The  left  common  iliac  vein. 

26.  The  cut  end  of  the  left  tensor  vagina?  femoris  muscle. 

27.  The  cut  end  of  the  left  sartorius  muscle. 

28.  The  deep  circumflex  iliac  artery. 

29.  The  remnant  of  Poupart's  ligament. 

30.  The  iliacus  muscle. 

31.  The  left  anterior  crural  nerve. 

32.  The  pectineus  muscle. 

33.  The  nerves  to  the  vastus  externus  muscle. 

34.  The  adductor  longus  muscle. 

35.  The  nerves  to  the  vastus  internus  muscle. 

36.  The  left  rectus  femoris  muscle. 

37.  The  opening  into  Hunter's  canal  on  the  left  side. 

38.  The  adductor  magnus  muscle. 

39.  The  left  gracilis  muscle. 

40.  The  vastus  internus  muscle. 

41 .  The  tendons  of  the  semi-tendinosus  and  gracilis  muscles 

curving  forward  to  their  insertions  upon  the  tibia. 


(N.B.— Both  thighs  are  everted  and  placed  in  the  proper  position  for  the  operation  of  ligating  the  femoral  artery.) 
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The  ligaments  within  the  knee-joint  are  the  ligamenta  alaria,  the 
ligamentum  mucosum,  the  transverse,  the  two  crucial,  the  two  semilunar 
fibro-cartilages,  and  the  coronary.  When  the  joint  is  opened  from  in 
front,  the  fatty  cushion  beneath  the  upper  part  of  the  ligamentum  pa- 
tellae is  brought  into  view,  together  with  a  crescentic  fold  of  the  syno- 
vial membrane  upon  each  side  of  it,  extending  upward  along  the  lateral 
borders  of  the  patella  and  indicating  the  limits  of  the  deficiency  in  the 
capsule.  These  folds  are  called  the  alar  ligaments.  Besides  these  there 
is  a  weak  fold  of  the  synovial  membrane  which  passes  from  the  middle 
of  the  fatty  cushion  to  the  front  of  the  intercondyloid  notch  of  the 
femur,  constituting  the  ligamentum  mucosum.  This  fold  serves  to  draw 
upward  the  sub-patellar  fatty  cushion  beneath  the  patella  when  the  limb 
is  flexed,  the  ligamentum  patellae  drawing  it  forward  in  extension.  On 
the  front  of  the  head  of  the  tibia  is  the  transverse  ligament,  which  is 
variably  developed  and  extends  from  the  front  of  one  semilunar  car- 
tilage to  that  of  the  other. 

The  crucial  ligaments  can  be  properly  seen  only  upon  removal  of 
the  other  structures  within  the  joint.  They  are  called  crucial  because 
they  cross  each  other  like  the  letter  X.  The  anterior  crucial  ligament 
is  attached  above  to  the  back  and  inner  part  of  the  outer  condyle  of 
the  femur,  and  below  to  the  front  of  the  spine  of  the  tibia  between 
the  anterior  cornua  of  the  semilunar  cartilages.  The  posterior  crucial 
ligament  is  attached  above  to  the  front  and  outer  part  of  the  inner  con- 
dyle, and  descends  nearly  straight  to  the  back  of  the  spine  of  the  tibia, 
dividing  into  two  slips.  One  of  these  is  inserted  behind  the  posterior 
cornu  of  the  internal  semilunar  cartilage,  the  other  (the  ligament  of 
Wrisberg)  being  inserted  at  the  posterior  border  of  the  external  semi- 
lunar cartilage.  These  ligaments  co-operate  with  the  lateral  ligaments 
in  limiting  rotation,  especially  rotation  inward.  The  crucial  ligaments 
are  rendered  tense  in  extension  of  the  limb,  in  consequence  of  their 
position  behind  the  axis  of  motion. 

The  semilunar  fibro-cartilages  are  crescentic  disks  attached  to  the 
margins  of  the  head  of  the  tibia.  The  outer  border  of  each  cartilage 
is   thick    and    convex,   the   inner   border   being    thin   and    concave    and 
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directed  inward  toward  the  centre  of  the  corresponding  articular  surface 
of  the  tibia.  The  external  semilunar  cartilage  forms  nearly  a  circle ;  its 
two  extremities  or  cornua  are  enclosed  by  those  of  the  internal  semi- 
lunar cartilage,  and  firmly  attached  to  the  depressions  in  front  of  and 
behind  the  spinous  process  of  the  tibia;  the  anterior  cornu  is  attached 
at  the  outer  side  of  the  anterior  crucial  ligament.  It  is  grooved  upon 
the  outer  surface  for  the  tendon  of  the  popliteus  muscle,  which  sepa- 
rates it  from  the  external  lateral  ligaments,  and  therefore  the  external 
semilunar  cartilage  is  more  liable  to  dislocation  than  the  internal.  The 
internal  semilunar  cartilage  is  semi-elliptical,  being  elongated  from  be- 
fore backward.  It  is  broader  behind  than  in  front,  and  its  surface 
is  in  close  connection  with  the  internal  lateral  ligament.  Its  anterior 
cornu  is  pointed  and  attached  internally  to  the  anterior  crucial  ligament, 
and  its  posterior  cornu  is  attached  to  the  depression  back  of  the  spi- 
nous process  in  front  of  the  posterior  crucial  ligament.  The  anterior  sur- 
faces of  both  semilunar  cartilages  are  usually  connected  by  the  transverse 
ligament,  already  described,  although  that  band  is  sometimes  absent. 
Their  convex  lateral  borders  are  connected  with  the  subjacent  borders 
of  the  head  of  the  tibia  by  the  so-called  coronary  ligaments,  which  have 
been  usually  so  specialized,  although  they  are  merely  the  parts  of  the 
capsules  artificially  separated  in  opening  the  joint. 

In  amputation  at  the  knee-joint  it  is  often  noticeable  that  the  con- 
nection between  the  semilunar  cartilages  and  the  femoral  condyles  is 
greater  than  that  between  them  and  the  head  of  the  tibia,  so  that  after 
severing  the  ligamentum  patella?  the  condyles  are  exposed  with  the 
semilunar  cartilages  attached  to  their  outer  borders.  When  this  is  the 
case  they  should  be  dissected  from  their  attachments  before  closing  the 
flaps  of  the  amputation,  as  otherwise  they  might  prolong  the  process 
of  exfoliation  and  act  like  foreign  bodies  in  the  wound. 

The  synovial  membrane  of  the  knee  is  the  most  extensive  synovial 
membrane  in  the  body.  It  lines  the  articular  cartilages  of  the  bones 
forming  the  joint,  and  is  reflected  upon  the  articular  surface  of  all  the 
ligaments  and  tendinous  expansions  surrounding  it.  In  certain  localities 
it  is  folded  upon  itself,  constituting  the  ligamenta  alaria  and  the  liga- 
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mentum  mucosum  (page  277) ;  in  others  it  is  prolonged  as  bursal  pouches, 
as  in  relation  to  the  tendon  of  the  popliteus  muscle  on  the  back  part 
of  the  external  semilunar  cartilage.  The  synovial  membrane  extends 
upward,  in  front  of  the  shaft  of  the  femur,  above  the  condyles,  and  re- 
ceives the  insertion  of  the  sub-crureus  muscle  (page  249),  the  action  of 
which  serves  to  draw  upward  the  membrane  during  the  movements  of  the 
joint.  There  is  a  bursa  between  the  tendon  of  the  quadriceps  and  the 
femur  above  the  patella,  which  in  the  majority  of  cases  communicates 
directly  with  the  cavity  of  the  joint,  so  that  they  are  practically  one. 
In  synovitis  of  the  knee  the  upward  extension  of  the  synovial  membrane 
allows  of  a  considerable  swelling  above  the  patella,  and  if  there  is  an 
excessive  amount  of  fluid  within  the  joint  the  patella  itself  is  lifted 
away  from  the  lower  end  of  the  femur.  There  is  always  more  or  less 
fat  outside  of  the  synovial  membrane,  which  fills  up  the  interspaces. 

Before  considering  the  movements  permitted  at  the  knee-joint,  the 
relations  of  the  surrounding  tendons  should  be  examined.  The  liga- 
mentum  patellae  is  especially  strengthened  by  the  lateral  attachments 
of  the  vasti  tendons,  and  on  the  outer  side  by  the  ilio-tibial  band  of 
the  fascia  lata  (page  245).  Internally  are  the  tendons  of  the  sartorius, 
gracilis,  and  semi-tendinosus,  and  posteriorly  the  tendons  of  the  gastroc- 
nemius, plantaris,  and  semi-membranosus,  as  well  as  the  tendons  of  the 
biceps  and  popliteus.  The  relation  of  the  latter  tendon  is  important, 
as  it  arises  within  the  joint,  and  is  the  weakest  part,  allowing  of  a 
communication  between  the  popliteal  space  and  the  cavity  of  the  joint 
by  which  pus  or  fluid  may  find  ingress  or  egress  from  one  to  the  other. 
Regarding  the  ligaments  it  may  be  said,  in  a  general  way,  that  when 
the  joint  is  extended  they  are  all  rendered  tense,  to  prevent  over- 
extension and  thus  economize  muscular  force,  whereas  when  the  joint 
is  flexed  they  are  all  relaxed,  so  that  they  allow  the  tibia  to  rotate 
slightly.  The  crucial  ligaments  are  the  strongest,  and  are  more  or 
less  tense  in  all  positions  of  the  knee,  while  the  lateral  ligaments  are 
comparatively  weak,  being  tense  when  the  joint  is  extended  and  relaxed 
when  it  is  flexed.  They  are  lax  enough  to  admit  of  partial  dislocation 
of  the  head  of  the  tibia  without  rupture. 
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In  studying  the  complicated  motions  of  the  knee,  they  should  be 
examined  as  occurring  between  the  patella  and  the  condyles  of  the 
femur  (already  described,  page  272),  and  between  the  condyles  of  the 
femur  and  the  head  of  the  tibia  with  its  articular  surfaces  deepened 
by  the  semilunar  cartilages.  The  latter  consist  chiefly  in  flexion  and 
extension,  with  a  slight  rotation  inward  or  outward  of  the  tibia  in 
certain  positions.  The  movements  of  flexion  and  extension  are  modified 
by  a  certain  amount  of  gliding  of  the  bony  surfaces  upon  one  another, 
so  that  the  same  parts  are  not  always  in  contact,  owing  to  the  axis 
of  motion  not  being  fixed.  In  extreme  flexion  the  back  part  of  the 
condyles  of  the  femur  rests  upon  the  back  part  of  the  articular  surfaces 
of  the  tibia;  but  if  the  leg  is  gradually  brought  forward  the  tibia 
slides  forward  upon  the  condyles  until  the  fully-extended  position  is 
reached,  when  the  front  part  of  the  condyles  rests  upon  the  front  part 
of  the  articular  surfaces,  the  axis  of  motion  steadily  shifting  forward. 
Just  before  extension  is  completed  it  will  be  noticed  that  the  effort  is 
accompanied  by  a  slight  outward  rotation  of  the  leg,  which  is  due  to 
the  greater  length  of  the  internal  condyle  (page  241),  to  the  inclination 
outward  of  the  front  part  of  the  corresponding  articular  surface,  and 
to  the  mode  of  attachment  of  the  posterior  crucial  ligament.  In  bend- 
ing the  limb  from  the  extended  position  the  reverse  of  these  movements 
takes  place,  flexion  being  checked  during  life  only  by  the  contact  of 
the  leg  with  the  thigh.  While  the  limb  is  in  the  semi-flexed  position 
and  the  ligaments  are  relaxed,  the  tibia  can  be  independently  rotated 
on  the  femur,  rotation  inward  being  effected  by  the  conjoint  action  of 
the  popliteus,  semi-teudinosus,  and  semi-membranosus  muscles,  and  rota- 
tion outward  by  the  action  of  the  biceps  muscle  (page  263).  Extension 
of  the  leg  on  the  thigh  is  produced  by  the  quadriceps  extensor  muscle 
acting  through  the  leverage  afforded  by  the  patella,  while  flexion  is  pro- 
duced by  the  hamstring  muscles  assisted  by  the  sartorius  and  gracilis. 
In  flexion  and  extension  the  semilunar  cartilages  move  with  the  tibia, 
while  in  the  movements  of  rotation  the  cartilages  are  fixed  and  the  tibia 
rotates  independently  beneath  them.  Owing  to  this  arrangement,  one 
or  other  of  the  cartilages  may  be  dislocated  and  become  locked  between 
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the  tibia  and  the  femur.  The  accident  usually  follows  from  a  sudden 
twist  given  to  the  leg  when  the  knee  is  bent,  as  in  dancing,  and  having 
once  happened  is  liable  to  recur. 

The  value  of  understanding  the  surface-anatomy  of  the  knee  cannot 
be  overstated,  and  every  surgeon  should  cultivate  an  artistic  sense  of 
the  proportion  and  changes  of  contour  in  this  joint,  not  only  in  the 
recumbent  position  usually  assumed  when  the  parts  are  affected  through 
injury  or  disease,  but  also  in  the  erect  position,  when  the  body-weight 
is  transmitted  to  the  leg,  both  while  at  rest  and  in  the  attitudes  and 
postures  unconsciously  assumed  in  walking,  running,  and  leaping.  A 
knowledge  of  the  construction  of  the  joint  may  serve  to  interpret  many 
symptoms  and  to  explain  the  production  of  various  movements,  but 
what  has  been  aptly  called  the  "language  of  form"  appeals  to  the 
judgment,  and,  if  properly  applied,  often  determines  the  diagnosis  and 
the  result  of  treatment. 

The  bony  prominences  about  the  knee  are  so  superficial  that  they 
may  be  generally  referred  to  with  precision  as  landmarks.  Of  these  the 
patella  and  the  condyles  of  the  femur  are  easily  distinguishable  above 
the  joint,  and  the  tubercle,  outer  tuberosity,  and  inner  border  of  the 
head  of  the  tibia,  as  well  as  the  styloid  process  of  the  fibula,  below  it. 
The  shin  over  the  front  of  the  knee  is  very  movable,  and  in  relation  to 
the  patella  and  tibial  tubercle  is  especially  dense,  owing  to  the  thicken- 
ing of  the  epidermis.  At  the  sides  and  over  the  popliteal  space  the  skin 
is  much  thinner,  and  is  attached  by  radiating  fibres  to  the  inner  and 
back  part  of  the  head  of  the  tibia  and  to  the  head  of  the  fibula.  The 
mobility  of  the  skin  over  the  anterior  part  of  the  joint  affords  con- 
siderable protection,  as  is  noticeable  in  cuts  or  contusions,  where  the 
violence  is  thus  directed  away  from  the  underlying  articulation.  In 
extreme  flexion  the  integument  is  so  tightly  drawn  over  the  patella  that 
a  fall  directly  upon  the  knee-cap  often  results  in  a  lesion  like  an  incised 
wound.  Such  an  injury,  involving  both  knees,  occurred  in  a  hospital 
patient  under  the  author's  care  several  years  ago.  In  amputation  at  the 
knee  the  anterior   flap  is  composed  chiefly  of  the   skin    and   the    small 

amount  of.  fat  in  the  subcutaneous  tissue  (Plate  95,  Fig.  3). 
Vol.  II.— 36 
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In  examining  the  knee  through  the  surface-tissues  in  front  the 
patella  can  be  both  felt  and  seen,  its  inner  border  being  always  more 
marked  than  its  outer.  When  the.  lower  limb  is  extended,  so  that  the 
leg  is  supported  by  the  contraction  of  the  quadriceps  muscle,  its  tendon, 
the  patella,  and  the  patellar  ligament  are  in  prominent  relief,  the  patella 
itself  being  rigidly  immovable  against  the  lower  end  of  the  femur;  but 
if  in  the  same  position  the  leg  is  supported  so  that  the  quadriceps  is 
relaxed,  the  patella  can  be  readily  moved  from  side  to  side.  In  flexion, 
the  patella  glides  into  the  hollow  of  the  intercondyloid  notch  and  is 
firmly  fixed,  so  that  in  kneeling  it  receives  the  brunt  of  the  weight. 
While  the  knee  is  bent  it  is  usually  possible  to  detect  the  anterior  part 
of  the  trochlear  surface  of  the  femur.  On  the  outer  side  of  the  joint 
the  external  condyle  of  the  femur  and  the  corresponding  tubercle  of  the 
tibia  can  be  felt  through  the  skin,  and  when  the  joint  is  slightly  flexed 
the  tendon  of  the  biceps  muscle  forms  a  rigid  cord  passing  to  the  head 
of  the  fibula.  In  front  of  this  tendon  is  the  long  external  lateral  liga- 
ment, and  between  it  and  the  patella  is  the  ilio-tibial  band  of  the  fascia 
lata  passing  to  its  attachment  on  the  external  tibial  tuberosity.  The 
latter  is  rendered  most  conspicuous  when  the  body  is  supported  upon 
one  leg.  The  head  of  the  fibula  is  nearly  on  the  same  level  as  the 
tubercle  of  the  tibia,  a  fact  which  is  often  of  service  in  taking  measure- 
ments of  the  leg  for  the  lines  of  the  arteries.  On  the  inner  side  the 
internal  condyle  of  the  femur  forms  the  rounded  eminence  which  gives 
the  characteristic  shape  to  this  part  of  the  knee.  It  is  much  more 
conspicuous  than  the  outer  condyle.  Above  it  is  the  adductor  tubercle 
for  the  tendon  of  the  adductor  magnus  muscle,  which  can  be  felt  by 
deep  pressure,  and  below  is  the  internal  tuberosity  of  the  tibia.  When 
the  joint  is  moved  it  is  possible  to  detect  the  line  of  the  articulation 
between  the  internal  condyle  and  the  internal  tuberosity,  a  fact  which  is 
especially  useful  in  the  consideration  of  knee-joint  amputation  (page  294). 

Upon  removal  of  the  skin  and  the  outer  layer  of  superficial  fascia 
over  the  front  and  sides  of  the  knee,  the  superficial  vessels  and  nerves  are 
exposed  (Plate  90,  Fig.  1,  and  Plate  91,  Fig.  1).  The  superficial  arte- 
ries of  this  region  are  branches  of  the  anastomotica  magna  (page  256), 
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the  external  and  internal  articular  from  the  popliteal  artery  (page  288), 
and  the  anterior  tibial  recurrent  (page  307).  Their  positions  should  be 
carefully  noted,  so  that  they  may  be  avoided  in  tbe  incisions  for  the 
relief  of  the  various  abscesses  which  occur  in  this  region,  or  in  the 
operation  of  tapping  the  joint. 

The  patellar  arterial  rete  consists  of  twigs  from  the  above  sources, 
which  surround  tbe  patella  as  follows.  Upon  the  outer  side  above  the 
knee  the  superficial  branch  of  the  superior  external  articular  artery 
issues  from  the  intermuscular  septum  between  the  biceps  and  the  vastus 
externus,  and,  joining  with  the  terminal  twig  from  the  external  circum- 
flex artery  (page  260),  penetrates  the  fascia  lata  and  anastomoses  across 
the  upper  border  of  the  patella  with  the  twigs  from  the  superficial 
branches  of  the  anastomotica  and  superior  internal  articular  arteries 
upon  the  inner  side.  These  unite  between  the  tendons  of  the  adductor 
magnus  and  vastus  internus  muscles,  and  become  superficial  at  the  upper 
and  inner  border  of  the  patella.  Upon  the  outer  side  below  the  knee 
the  superficial  branch  of  the  inferior  external  articular  artery  joins  with 
the  recurrent  branch  from  the  anterior  tibial  beneath  the  tendon  of  the 
biceps  near  its  insertion,  and  then,  penetrating  the  deep  fascia,  sends 
branches  both  under  and  over  the  ligamentum  patella?,  which  unite 
with  the  superficial  branch  of  the  inferior  internal  articular  artery  after 
it  issues  in  front  of  the  internal  lateral  ligament.  The  lateral  communi- 
cating arteries  between  the  upper  and  the  lower  arteries  of  the  patellar 
rete  pass  two  and  a  half  centimetres,  or  about  an  inch,  below  the 
external  and  internal  borders  of  the  patella  respectively.  The  vessels 
which  furnish  this  abundant  superficial  blood-supply  also  send  branches 
(notably  the  anastomotica  and  superior  articular)  to  the  deeper  struc- 
tures of  the  articulation ;  and  therefore  the  application  of  blisters  and 
different  forms  of  counter-irritation  to  the  front  of  the  knee  is  a  rational 
means  of  relieving  intra-articular  inflammation,  as  by  their  action  an 
increased  flow  of  blood  is  induced  into  the  superficial  branches,  thereby 
diminishing  the  amount  of  blood  in  the  deeper  branches.  The  super- 
ficial veins  also  form  a  rete  about  the  patella.  They  terminate  in  trunks 
which  empty  into  the  internal  saphenous  vein,  or  one  of  its  contiguous 
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tributaries,  generally  above  the  internal  condyle  of  tbe  femur  (Plate  86, 
and  Plate  90,  Fig.  1).  The  superficial  lymphatic  vessels  are  chiefly 
upon  the  inner  side  of  the  knee,  and  follow  the  course  of  the  internal 
saphenous  vein. 

The  superficial  nerves  on  the  front  of  the  knee  are  derived  from  the 
external,  middle,  and  internal  cutaneous  nerves  of  the  thigh.  They  join 
with  one  another,  forming  the  subcutaneous  patellar  plexus  of  nerves 
(Plate  90,  Fig.  1). 

The  bursal  over  the  front  of  the  knee  are  severally  described  with 
the  other  structures  of  the  localities  in  which  they  occur.  They  are  the 
bursa  beneath  the  tendon  of  the  quadriceps  extensor  muscle  (page  279), 
the  pre-patellar  bursa  (page  271),  and  the  bursa  of  the  ligamentum 
patellae  (page  274). 

The  back  of  the  knee,  when  the  joint  is  flexed,  presents  a  lozenge- 
shaped  hollow  called  the  ham,  or  popliteal  space.  As  already  stated 
(page  264),  this  space  is  included  between  the  tendon  of  the  biceps 
muscle  upon  the  outer  side  and  the  tendons  of  the  semi-membranosus, 
semi-tendinosus,  and  gracilis  muscles  on  the  inner,  these  tendons  being 
specially  designated  as  the  hamstrings.  They  can  be  felt  through  the 
skin.  The  popliteal  space  occupies  the  lower  third  of  the  thigh  and 
the  upper  fifth  of  the  leg,  extending  from  the  opening  in  the  tendon 
of  the  adductor  magnus  above  to  the  lower  border  of  the  popliteus 
muscle  below.  It  disappears  in  the  extended  position  of  the  limb,  and 
in  standing  there  is  always  a  rounded  prominence  caused  by  the  back- 
ward pressure  exerted  by  the  condyles  of  the  femur. 

The  skin  here  is  not  so  movable  as  it  is  in  front  of  the  knee.  It 
is  delicate,  and  prone  to  contraction  when  incised  or  destroyed  by  burns. 
The  flexion-crease  in  the  skin  is  two  centimetres,  or  about  a  finger- 
breadth,  above  the  line  of  the  joint.  The  cutaneous  nerves  are  derived 
from  the  lesser  sciatic  nerve,  which  descends  in  the  superficial  fascia  to 
the  calf  of  the  leg,  and  from  the  internal  cutaneous  nerve  upon  the 
inner  side.  The  deep  fascia  is  called  the  popliteal  fascia  (Plate  89, 
Fig.  1,  and  Plate  91,  Fig.  3).  It  is  a  continuation  of  the  fascia  lata, 
and   is  strengthened   by  transverse  fibres.     This  fascia   blends  with   the 
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sheaths  of  the  tendons  on  the  sides  of  the  space,  and  affords  protection 
to  the  important  vessels  and  nerves  beneath.  In  extension  it  is  rendered 
so  tense  that  it  is  impossible  to  distinguish  any  of  the  deeper  parts, 
but  in  the  position  of  semi-flexion  both  the  popliteal  artery  and  the 
peroneal  nerve  can  be  felt.  Owing  to  the  unyielding  character  of  this 
fascia,  a  growth  or  collection  of  pus  or  blood  within  the  space  is  gener- 
ally attended  with  severe  pain.  To  the  same  cause  may  be  attributed 
the  direction  in  which  a  popliteal  abscess  may  extend,  upward  into  the 
thigh,  or  downward  into  the  leg,  and,  rarely,  into  the  knee-joint  through 
the  posterior  ligament.  At  the  lower  part  of  the  space  the  short  saphe- 
nous vein,  or  superficial  sural  vein  (page  302),  penetrates  the  popliteal 
fascia  to  reach  the  popliteal  vein  (Plate  91,  Fig.  4,  No.  8).  The  con- 
traction exerted  upon  this  vein  as  it  passes  through  the  narrow  opening 
in  the  fascia  in  certain  occupations  where  the  standing  position  is  long 
maintained  is  probably  a  frequent  cause  of  varices,  and  it  has  been  sug- 
gested that  such  cases  may  be  relieved  by  enlarging  the  fascial  opening. 
Upon  removal  of  the  fascia,  the  contents  of  the  space  will  be  exposed 
embedded  in  a  quantity  of  fat,  which  protects  them  in  the  flexion  of 
the  knee-joint.  The  structures  must  be  carefully  cleared  of  this  fat  in 
order  to  study  their  relations  (Plate  91,  Fig.  4,  and  Plate  92,  Figs. 
2  and  3).  The  boundaries  will  thus  be  seen  to  be  formed  above  by 
the  divergence  of  the  hamstring  muscles,  already  described,  and  below 
by  the  converging  heads  of  the  gastrocnemius  muscle,  with  the  addition 
of  the  plantaris  on  the  outer  side.  The  lower  boundaries  cannot  be 
satisfactorily  felt  through  the  skin.  In  the  middle  of  the  space  are  the 
important  popliteal  vessels  and  nerves,  the  nerves  being  more  superficial 
than  the  vessels.  The  popliteal  artery  lies  close  upon  the  floor  of  the 
space,  being  intimately  connected  with  the  popliteal  vein,  which  is,  how- 
ever, superficial  to  it.  At  the  apex  of  the  popliteal  space  the  great 
sciatic  nerve  (page  265)  usually  divides  into  its  two  great  branches,  the 
peroneal  (or  external  popliteal)  and  the  internal  popliteal.  As  previ- 
ously stated,  the  point  of  division  may  be  higher  or  lower  in  different 
bodies,  and  often  varies  in  the  two  limbs  of  the  same  body. 

The  peroneal  nerve  passes  close  along  the  inner  side  of  the  tendon 


PLATE   88. 


Deep  dissections  of  the  anterior  of  the  thigh.    The  rectus  and  vastus  internus  and  crureus  muscles  on  both  sides  are 
removed  to  show  the  great  profunda  femoris  artery  on  the  right  side  and  the  perforating  arteries  on  the  left. 


1.  The  right  iliacus  muscle. 

2.  The  cut  end  of  the  tensor   vaginse   femoris   muscle 

turned  upward. 

3.  The  right  sacral  plexus  of  nerves. 

4.  The  superficial  circumflex  iliac  artery. 

5.  The  gluteus  medius  muscle. 

6.  The  cut  anterior  crural  nerve. 

7.  The  right  femoral  artery. 

8.  The  right  femoral  vein. 

9.  The  pectineus  muscle. 

10.  The  adductor  longus  muscle. 

11.  The  cut  end  of  the  superficial  femoral  artery. 

12.  The  profunda  femoris  artery. 

13.  The  branches  of  the  obturator  nerve  to  the  adductor 

muscles. 

14.  The  anterior  surface  of  the  shaft  of  the  right  femur. 

15.  The  vastus  externus  muscle. 

16.  The  adductor  magnus  muscle. 

17.  The  right  gracilis  muscle. 

18.  The  right  sub-crureus  muscle. 

19.  The  cut  ends  of  the  femoral  vessels,  where  they  pass  to 

and  from  the  popliteal  space. 

20.  The  aponeurotic  arch. 

21.  The  cutaneous  branch  of  the  obturr.tor  nerve  passing 

to  the  inner  side  of  the  knee. 

22.  The  anastomotica  magna  artery. 

23.  The  articular  surface  of  the  external  condyle  of  the 

right  femur. 


The  top  of  the  tibia. 

The  left  common  iliac  artery. 

The  left  common  iliac  vein. 

The  trunk  of  the  left  internal  iliac  artery. 

The  anterior  superior  spinous  process  of  the  ilium. 

The  tensor  vaginse  femoris  muscle. 

The  tendon  of  the  psoas  magnus  muscle  blending  with 
the  iliacus. 

The  cut  pectineus  muscle. 

The  obturator  externus  muscle. 

The  cut  adductor  longus  muscle. 

The  left  obturator  nerve. 

The  first  perforating  artery. 

The  adductor  brevis  muscle. 

The  anterior  surface  of  the  shaft  of  the  left  femur. 

The  second  perforating  artery. 

The  left  vastus  externus  muscle. 

The  third  perforating  artery. 

The  left  gracilis  muscle. 

The  left  sub-crureus  muscle. 

The  cut  femoral  vessels  at  the  opening  in  the  aponeu- 
rotic arch. 

The  anastomotica  magna  artery. 

The  external  condyle  of  the  left  femur. 

The  tendons  of  the  gracilis  and  semi-tendinosus 
muscles. 

The  Ugamentum  patellae. 
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of  the  biceps  muscle  (Plate  89,  Fig.  2,  and  Plate  91,  Figs.  2,  3,  and  4), 
and  then  enters  the  groove  between  this  tendon  and  the  outer  head  of 
the  gastrocnemius  muscle  to  reach  the  head  of  the  fibula,  whence  it 
divides  and  continues  down  the  leg  as  the  anterior  tibial  nerve  and  the 
musculo-cutaneous  nerve  (page  309).  The  peroneal  nerve,  within  the 
popliteal  space,  distributes  two  external  articular  nerves  which  accom- 
pany the  external  articular  arteries,  a  recurrent  articular  nerve  which 
passes  with  the  recurrent  tibial  artery  to  the  front  of  the  knee,  and 
several  cutaneous  branches  which  descend  as  far  as  the  middle  of  the 
calf  of  the  leg.  In  relation  to  the  tendon  of  the  biceps  the  peroneal 
nerve  is  covered  only  by  the  skin  and  fasciae,  and  can  be  felt.  It  is 
so  closely  associated  with  the  outer  hamstring  that  in  the  operation  for 
its  division  great  care  should  be  taken  not  to  injure  the  nerve. 

The  (internal)  popliteal  nerve  is  the  larger  of  the  two  divisions 
of  the  great  sciatic  (page  265).  It  accompanies  the  popliteal  vessels, 
being  always  superficial  to  them,  and  at  the  lower  border  of  the  popli- 
teus  muscle  it  continues  in  the  leg  as  the  posterior  tibial  nerve  (page 
319).  This  nerve  is  a  little  to  the  outer  side  of  the  popliteal  artery, 
and  gives  off  muscular  branches  (Plate  92,  Fig.  12)  to  the  gastrocne- 
mius, plantaris,  soleus,  and  popliteus  muscles,  and  three  articular  nerves, 
two  of  which  accompany  the  internal  articular  arteries,  and  the  third 
passes  with  the  azygos  artery  through  the  posterior  ligament  of  the  knee. 
The  last  branch  of  the  popliteal  nerve  is  called  the  short  or  external 
saphenous  nerve,  because  it  is  in  close  association  with  the  vein  of  that 
name  (Plate  93,  Fig.  1,  No.  7).  It  descends  behind  the  outer  malleolus 
to  the  side  of  the  foot  and  little  toe  (page  303).  This  nerve  is  brought 
into  connection  with  the  peroneal  nerve  by  means  of  the  communicans 
peronei  nerve,  which  crosses  over  the  outer  head  of  the  gastrocnemius 
muscle. 

The  popliteal  artery  is  the  continuation  of  the  superficial  femoral 
which,  after  issuing  from  the  canal  of  Hunter  (page  265),  accompanied 
by  its  vein,  enters  the  ham  obliquely  at  its  upper  and  inner  part,  under 
the  semi-mem branosus  muscle  (Plate  90,  Fig.  2,  No.  4).  At  first  the 
popliteal  artery  rests  upon  the  triangular  space  of  the  femur  above  the 
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iutercondyloid  notch,  then  upon  the  posterior  ligament  of  the  knee,  and 
finally  upon  the  popliteus  muscle,  at  the  lower  border  of  which  it  divides 
into  the  anterior  and  posterior  tibial  arteries  (Plate  92,  No.  11).  It  is 
well  to  note  that  the  termination  of  the  popliteal  artery  is  about  on  a 
level  with  the  tubercle  of  the  tibia.  This  vessel  can  be  felt  pulsating 
against  the  femur  at  its  commencement  when  the  deep  fascia  is  relaxed 
by  flexion  of  the  knee.  The  branches  of  the  popliteal  artery  are  the 
superior  external  and  internal  articular  arteries,  which  run  transversely 
outward  and  inward  above  the  condyles,  the  superior  and  inferior  mus- 
cular arteries,  the  cutaneous,  the  azygos  articular  artery,  and  the  inferior 
external  and  internal  articular  arteries.  The  last  two  pass  transversely, 
the  internal  below  the  internal  tibial  tuberosity,  and  the  external  just 
above  the  head  of  the  fibula. 

The  superior  external  articular  artery  passes  beneath  the  tendon  of 
the  biceps  and  divides  into  a  superficial  branch  (page  284)  and  a  deep, 
which  supplies  the  lower  part  of  the  femur  and  the  knee-joint,  anasto- 
mosing by  an  arching  branch  across  the  bone  with  the  deep  branch  of 
the  anastomotica  magna  artery.  The  superior  internal  articular  artery 
divides  between  the  tendons  of  the  adductor  magnus  and  vastus  internus 
muscles  into  a  superficial  branch  (page  284)  and  a  deep,  which  also 
passes  close  to  the  end  of  the  femur  and  anastomoses  with  its  fellow 
from  the  outer  side.  The  superior  muscular  arteries  furnish  blood  to 
the  vastus  externus  and  hamstring  muscles,  and  anastomose  with  the  ter- 
minal branches  of  the  profunda  femoris  artery.  The  inferior  muscular 
arteries,  also  called  sural  arteries,  supply  the  two  heads  of  the  gastroc- 
nemius and  the  plantaris.  They  usually  arise  about  opposite  the  line 
of  the  knee-joint.  The  cutaneous  arteries  arise  either  from  the  main 
trunk  of  the  popliteal  or  from  one  of  its  branches,  and  supply  the  skin 
of  the  calf  of  the  leg. 

The  azygos  articular  artery  is  a  single  small  branch  from  the  pop- 
liteal, which  penetrates  the  posterior  ligament  together  with  the  genicular 
branch  of  the  obturator  nerve  and  supplies  the  synovial  membrane  and 
intrinsic  ligaments  of  the  knee-joint.  The  inferior  external  articular 
artery  divides   into  a  superficial  branch   (page  284)   and  a  deep,  which 
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anastomoses  with  the  recurrent  tibial  artery.  The  inferior  internal  artic- 
ular artery  (often  double)  winds  round  the  head  of  the  tibia,  dividing 
beneath  the  internal  lateral  ligament  into  a  superficial  branch  and  a 
deep,  which  furnishes  blood  to  the  head  of  the  tibia.  The  above  are 
the  usual  order  and  subdivision  of  the  branches  of  the  popliteal  artery, 
but  the  order  is  frequently  varied  by  one  or  other  of  the  branches 
arising  higher  or  lower  from  the  trunk.  Occasionally  the  popliteal 
divides  within  the  ham  into  the  anterior  tibial  and  peroneal  arteries, 
in  which  case  the  posterior  tibial  is  wanting  or  very  small. 

The  popliteal  vein  is  formed  by  the  vena?  comites  of  the  anterior 
and  posterior  arteries.  It  is  superficial  to  the  artery,  crossing  it  obliquely 
from  the  inner  to  the  outer  side,  and  finally  continues  upward  as  the 
femoral  vein.  It  receives  as  tributaries  branches  corresponding  to  the 
popliteal  arteries  as  well  as  the  sural  veins.  There  are  two  valves  in 
the  popliteal  vein  at  its  commencement  in  the  lower  part  of  the  pop- 
liteal space,  and  usually  a  single  valve  at  the  opening  in  the  tendon  of 
the  adductor  magnus  muscle.  This  vein  is  remarkable  for  having  the 
strongest  walls  of  any  of  the  veins  in  the  entire  body.  This  is  con- 
spicuous when  the  popliteal  vessels  are  divided  in  amputation  at  the 
knee-joint,  when  it  is  difficult  to  distinguish  the  artery  from  the  vein 
except  by  the  more  superficial  position  of  the  latter.  In  violent  ruptures 
of  the  ham  the  popliteal  vein  rarely  suffers  alone,  whereas  the  coats  of 
the  artery  often  give  way.  It  should  be  noted  that  the  popliteal  artery 
is  peculiarly  liable  to  aneurism.  This  has  been  explained  by  the  curved 
course  of  the  vessel  at  all  times  except  in  extreme  extension  of  the 
limb,  and  by  the  fact  that  it  divides  below  into  two  large  branches, 
both  of  these  conditions  predisposing  to  the  occurrence  of  aneurism. 
Observations  upon  the  cadaver  have  also  demonstrated  that  rupture  of 
the  middle  and  internal  coats  of  the  popliteal  artery  may  be  occasioned 
by  either  extreme  sudden  flexion  or  extreme  sudden  extension  of  the 
knee.  It  is  possible  by  flexing  the  leg  against  the  thigh  to  diminish 
markedly  the  pulse  at  the  inner  ankle  in  the  posterior  tibial  artery. 

The  operation  of  tying  the  popliteal  artery  is  usually  done  for 
wounds  of  that  vessel.  In  the  middle  of  the  ham  it  is  a  difficult  and 
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hazardous  undertaking,  owing  to  the  depth  of  the  vessel  and  to  the 
necessity  of  extensively  interfering  with  surrounding  tissues  in  order  to 
overcome  the  tension  of  the  lateral  boundaries.  Above,  the  artery  may 
be  reached  by  an  incision  along  the  outer  border  of  the  semi-membrano- 
sus  muscle  when  the  leg  is  extended.  Upon  dividing  the  fascia  lata  this 
muscle  must  be  drawn  aside.  In  doing  so,  care  should  be  taken  not  to 
injure  the  popliteal  nerve,  which  is  here  quite  superficial.  The  artery 
is  to  the  inner  side  of  it,  under  cover  of  the  vein,  with  which  it  is 
intimately  connected.  Below,  between  the  heads  of  the  gastrocnemius 
muscle,  the  external  saphenous  vein  and  the  external  saphenous  nerve 
are  directly  in  the  way  of  the  incision,  which  should  be  made  by  dis- 
section upon  a  grooved  director  in  order  to  avoid  them.  If  any  of 
the  muscular  arteries  are  met  with,  they  must  be  tied  at  once,  as 
they  bleed  profusely.  Upon  reaching  the  popliteal  nerve  the  leg  should 
be  flexed,  so  as  to  facilitate  its  separation  from  the  vessels,  and  the  vein 
detached  carefully  from  the  artery  before  the  ligature  is  passed  about 
that  vessel. 

There  are  four  or  five  lymphatic  glands  deeply  placed  about  the 
popliteal  vessels,  which  receive  the  deep  lymphatic  vessels  from  the  leg. 
Occasionally  there  is  a  small  lymphatic  gland  at  the  point  where  the 
external  saphenous  vein  pierces  the  popliteal  fascia. 

The  popliteal  bursas  are  deserving  of  particular  attention.  Upon  the 
inner  side  there  is  a  large  bursa  interposed  between  the  tendon  of  the 
semi-membranosus  and  the  inner  head  of  the  gastrocnemius  and  the 
internal  condyle  of  the  femur.  This  frequently  communicates  with  the 
cavity  of  the  knee-joint.  It  sometimes  becomes  enormously  enlarged. 
There  is  a  small  bursa  placed  between  the  semi-membranosus  tendon 
and  the  internal  tuberosity  of  the  tibia,  which  is  very  apt  to  communi- 
cate with  the  larger  one.  Upon  the  outer  side  there  is  an  independent 
bursa  between  the  popliteus  tendon  and  the  external  lateral  ligament, 
and  another  is  between  the  popliteus  tendon  and  the  external  tibial 
tuberosity,  which  is  formed  by  a  prolongation  of  the  articular  synovial 
membrane  (page  291).  Between  the  outer  head  of  the  gastrocnemius 
and  the  corresponding  condyle  of  the  femur  a  bursa  is  sometimes  found. 
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Lastly,  a  bursa  always  exists  between  the  biceps  tendon  and  the  long 
external  lateral  ligament,  over  which  the  peroneal  nerve  passes. 

The  popliteus  muscle  (Plate  92,  Pig.  3,  No.  22)  can  be  exposed 
after  removal  of  the  contents  of  the  space,  the  floor  of  which  it  par- 
tially forms.  It  arises  by  a  strong  tendon  from  the  lower  part  of  the 
groove  on  the  outer  condyle  of  the  femur  within  the  capsule  of  the 
knee-joint,  and  as  it  passes  beneath  the  external  lateral  ligament  and 
the  tendon  of  the  biceps  it  gives  origin  to  fleshy  fibres  which  diverge 
into  a  triangular  muscle.  This  is  attached  to  the  tibia  above  the  soleal 
line.  The  tendon  of  the  popliteus  muscle  is  within  the  popliteal  groove 
when  the  knee  is  flexed,  but  glides  over  the  outer  condyle  of  the  femur 
when  the  joint  is  extended.  The  tendon  is  invested  with  the  articular 
synovial  membrane  in  relation  to  the  external  semilunar  cartilage.  It 
receives  upon  its  under  surface  a  twig  from  the  popliteal  nerve,  and 
is  supplied  by  the  contiguous  muscular  artery.  The  popliteus  acts  as 
a  flexor  and  pronator  of  the  leg. 

Ankylosis  of  the  knee,  due  to  fibrous  contraction,  depends  chiefly 
upon  the  contraction  of  the  deep  connecting  bands  of  the  posterior 
ligament  with  the  posterior  crucial  and  lateral  ligaments,  aided  by  the 
fibrous  and  fatty  tissue.  Forcible  extension  and  rupture  of  these  con- 
tractions often  result  in  serious  damage  to  the  contents  of  the  popliteal 
space. 

Disease  of  the  knee-joint  is  of  very  common  occurrence,  owing  to  the 
superficial  position  of  the  joint  and  its  consequent  exposure  to  the  effects 
of  cold  or  of  injury.  Acute  synovitis  is  attended  with  acute  pain,  in 
consequence  of  the  sudden  pressure  upon  the  many  nerves  both  within 
and  about  the  joint.  The  position  assumed  upon  distention  of  the  cavity 
of  the  articulation  with  fluid  is  invariably  that  of  semi-flexion,  in  which 
not  only  is  the  greatest  amount  of  fluid  naturally  accommodated,  but 
also  the  tension  upon  the  nerves  is  greatly  diminished. 

Fractures  in  this  region  may  occur  at  the  lower  end  of  the  femur 
(already  described,  page  268),  at  the  patella,  or  at  the  upper  end  of  the 
tibia. 

Fracture  of  the  patella  is  in  the  majority  of  instances  due   to  mus- 
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cular  violence,  and  is  then  simple  and  transverse  across  the  bone  some- 
where above  the  lower  portion,  which  receives  the  attachment  of  the 
patellar  ligament.  "When  the  injury  is  due  to  direct  violence  applied  to 
the  patella,  the  fracture  is  often  comminuted  (stellate).  The  accident 
usually  happens  when  the  knee  is  flexed,  as  in  attempting  to  regain  the 
upright  position,  when  the  forcible  contraction  of  the  quadriceps  muscle 
is  expended  upon  the  bone  while  it  is  resting  only  with  its  middle  or 
transverse  axis  upon  the  condyles  of  the  femur.  The  cartilages  and 
fibrous  structures  enveloping  the  patella  generally  yield  with  the  bone, 
and  the  synovial  membrane  of  the  joint  is  torn.  This  of  necessity 
happens  wherever  the  separation  of  the  fragments  is  at  all  consider- 
able. The  great  difficulty  experienced  in  the  treatment  of  fractures  of 
the  patella  consists  in  overcoming  not  only  the  action  of  the  great  ex- 
tensor muscle  upon  the  upper  fragment,  but  also  the  obstacle  afforded 
to  bony  union  by  the  intervention  between  the  fragments  of  the  torn 
tissues,  blood,  aud  synovia  which  are  effused.  Swelling  rapidly  ensues 
upon  such  an  injury,  and  attempts  at  setting  the  fracture  are  futile  until 
it  is  reduced  or  removed.  Union  by  bony  matter  is  among  the  rarest 
feats  of  surgery,  despite  the  great  ingenuity  which  has  been  devised  for 
its  accomplishment.  Although  much  may  be  said  in  favor  of  the  modern 
method  of  cutting  boldly  down  and  wiring  the  fragments  together,  the 
dangers  incurred  are  hardly  justifiable  in  view  of  the  fact  that  ligament- 
ous union  has  not  been  found  to  be  incompatible  with  usefulness  of  the 
limb.  In  fact,  there  are  many  recoveries  with  little  after-evidence  of 
the  injury  beyond  the  depression  over  the  knee-cap,  and  the  sense  of 
weakness  in  jumping  or  upon  quick  or  prolonged  movement. 

The  upper  end  of  the  tibia  is  not  often  fractured  :  its  fracture,  when 
it  does  occur,  is  generally  due  to  direct  violence,  as  from  a  carriage- 
wheel  passing  over  this  portion  of  the  limb.  Either  of  the  tuberosities 
may  be  detached  from  the  shaft,  or  the  latter  may  be  broken  transversely 
below  them. 

Dislocation  of  the  patella  may  occur  either  outward  or  inward,  the 
former  being  the  more  common.  This  dislocation  results  from  muscular 
action  with  the   limb   extended    and   the   foot  rested,  when,  in  fact,  the 
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patella  is  freely  movable,  as  already  stated  (page  272).  It  should  be 
observed  tbat  normally  the  greater  prominence  of  the  external  condyle 
of  the  femur  counteracts  the  tendency  of  the  extensor  muscle  to  draw 
the  patella  outward.  The  line  of  the  rectus  muscle,  the  patella,  and 
the  ligament  of  the  patella  is  a  straight  one,  whereas  the  line  of  the 
femur  forms  an  angle  of  ten  degrees  inward  with  the  line  of  the  leg 
(page  240),  and,  as  the  patellar  line  passes  to  the  outer  side  of  this 
angle,  the  contraction  of  the  rectus  draws  the  bone  to  the  outer  side. 
In  dislocation  of  the  patella  the  bone  sometimes  is  turned  upon  its  outer 
edge,  which  then  rests  between  the  condyles. 

Dislocations  of  the  knee  proper,  between  the  condyles  of  the  femur 
and  the  head  of  the  tibia,  are  very  rare,  owing  to  the  great  width  of 
the  articular  bony  surfaces  and  the  strength  of  the  ligaments  and  tendons 
uniting  them.  When  a  dislocation  happens  from  before  backward,  or  to 
one  side  or  the  other,  the  crucial  and  lateral  ligaments  are  torn,  and 
more  or  less  damage  is  done  to  all  the  neighboring  structures.  Partial 
lateral  dislocations  of  the  knee  sometimes  occur  without  the  lateral  liga- 
ments being  ruptured,  as  previously  stated. 

The  operation  of  excision  of  the  knee-joint  may  be  done  by  making 
a  curved  incision  as  for  the  anterior  oval  flap  of  an  amputation,  or  by 
a  straight  incision  in  the  median  line.  When  the  curved  incision  is 
adopted  it  should  not  extend  too  far  back  over  the  inner  condyle,  on 
account  of  the  position  of  the  internal  saphenous  vein.  After  the  joint 
is  opened  and  the  lower  end  of  the  femur  bared,  it  should  be  brought 
forward  and  the  articular  surfaces  sawed  off  in  a  direction  perpen- 
dicular to  the  shaft.  The  epiphyseal  line  should  be  carefully  observed, 
so  as  to  preserve  its  influence  upon  the  growth  of  the  bone.  It  is 
indicated  upon  the  surface  by  the  level  of  the  adductor  tubercle.  After 
the  removal  of  the  articular  surfaces  of  the  femoral  condyles,  the  head 
of  the  tibia  is  protruded  and  its  articular  surface  also  sawn  above  the 
tibial  epiphysis.  The  latter  is  irregular,  including  the  tuberosities  and 
the  tubercles.  It  should  be  remembered  that  the  lower  femoral  epiphy- 
sis joins  the  shaft  about  the  twentieth  year,  and  that  the  upper  tibial 
epiphysis  becomes  united  to  its  shaft  between  the  twenty-first  and  twenty- 
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second  years.  The  popliteal  vessels  are  much  closer  to  the  tibia  than 
they  are  to  the  femur,  so  that  in  excising  the  tibial  articular  surfaces 
they  are  exposed  to  great  danger  of  being  wounded  with  the  saw. 

Amputation  at  the  knee-joint  is  preferably  done  by  the  long  anterior 
and  short  posterior  flap  method.  The  relations  of  the  parts  as  they 
appear  in  this  operation  on  the  left  limb  are  shown  in  Plate  96,  Fig.  1, 
and  on  the  right  limb  in  Plate  95,  Fig.  3.  The  anterior  flap  is  formed 
chiefly  of  the  skin  and  fasciae  with  the  patella,  the  incision  beginning  low 
down  and  just  in  front  of  one  condyle  and  being  carried  forward  through 
the  ligamentum  patellae  above  the  tibial  tubercle  to  a  similar  point  on 
the  opposite  condyle.  It  is  very  important  to  begin  and  finish  the 
incision  for  the  anterior  flap  in  the  manner  indicated,  so  as  to  avoid  or 
lessen  the  powerful  retraction  of  the  soft  parts.  If  such  care  is  not  taken, 
the  condyles  may  be  bared  to  the  extent  of  an  inch  or  more  by  this 
retraction.  Upon  the  completion  of  the  posterior  flap  the  relations  of 
the  parts  will  be  found  as  follows.  Near  the  internal  condyle  are  the 
anastomotica  magna  artery,  the  internal  superior  articular  artery,  and 
the  internal  saphenous  vein  and  internal  saphenous  nerve.  Near  the 
external  condyle  is  the  external  superior  articular  artery.  The  poste- 
rior flap  contains  the  severed  tendons  of  the  sartorius,  gracilis,  semi- 
tendinosus,  and  semi-membranosus,  the  two  heads  of  the  gastrocnemius, 
and  the  tendons  of  the  popliteus,  plantaris,  and  biceps.  In  it  are  also 
found  the  popliteal  artery  (so  intimately  connected  with  the  popliteal 
vein  that  the  two  require  to  be  dissected  apart  before  they  can  be  sever- 
ally ligated),  the  sural  arteries,  the  external  saphenous  vein  and  external 
saphenous  nerve,  and  the  peroneal,  popliteal,  and  small  sciatic  nerves. 

THE  KEGION  OF  THE  LEG. 

The  leg  is  the  part  of  the  lower  extremity  between  the  knee  and 
the  ankle.  The  bones  of  the  leg  are  the  tibia  and  the  fibula,  which  are 
joined  almost  immovably  together  at  the  upper  and  lower  ends.  The 
tibia  is  the  innermost  and  the  strongest,  sustaining  the  entire  weight  of 
the  body  in  the  erect  position,  while   the   fibula  is  upon  the   outer  side 
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and  is  very  slender,  serving  to  give  attachment  to  muscles,  and  contrib- 
uting by  its  lower  end  with  that  of  the  tibia  to  the  formation  of  the 
ankle-joint.  They  are  nearly  parallel,  but,  as  the  tibia  is  bowed  slightly 
forward  and  the  fibula  backward,  there  is  a  difference  in  the  relative 
bearing  of  the  planes  of  their  surfaces,  so  that  the  fibula  occupies  a 
position  posterior  to  that  of  the  tibia.  This  is  most  noticeable  in  the 
upper  three-fourths  of  the  leg,  and  is  a  fact  which  should  be  remem- 
bered in  all  operations  upon  this  region,  especially  in  the  formation  of 
the  flaps  and  the  sawing  of  the  bones  in  amputations.  The  upper  end 
of  the  tibia  is  expanded,  and  about  twice  as  broad  as  the  lower  end.  It 
is  particularly  described  with  the  region  of  the  knee  (page  272).  The 
shaft  of  the  tibia  is  in  the  greater  part  of  its  extent  three-sided,  so  that 
its  cross-section  appears  triangular  (Plate  95,  Fig.  4,  No.  8).  It  gradu- 
ally decreases  in  size  to  the  commencement  of  the  lower  fourth,  where 
the  bone  is  most  slender  and  consequently  is  most  frequently  fractured. 
Below  this  point  it  gradually  expands  again  toward  its  lower  extremity 
at  the  ankle.  The  inner  surface  is  flat  and  subcutaneous  below  the 
tendinous  insertions  of  the  gracilis,  semi-tendinosus,  and  sartorius  mus- 
cles (page  247).  This  surface  is  the  largest  subcutaneous  area  of  bone 
in  the  entire  skeleton,  being  covered,  besides  its  periosteum,  only  by  fascia 
and  skin.  It  is  remarkably  free  from  ridges  or  depressions,  and  presents 
a  gently  undulating  form  (Plate  92,  Fig.  1).  The  anterior  border  (the 
crest,  or  shin)  is  easily  felt  through  the  skin,  being  sharp  and  elevated 
in  the  upper  three-fourths  and  curving  outward  to  the  external  tuber- 
osity. Below,  it  is  not  prominent,  the  anterior  surface  of  the  lower 
fourth  of  the  tibia  becoming  rounded,  and  only  a  slight  ridge  continuing 
toward  the  internal  malleolus.  It  therefore  appears  slightly  sinuous 
when  viewed  from  in  front,  and  is  always  conspicuous  when  the  muscles 
of  the  leg  are  poorly  developed.  As  the  anterior  border  is  composed 
entirely  of  compact  tissue,  it  adds  greatly  to  the  strength  of  the  bone. 
The  outer  surface  is  slightly  hollowed  in  its  upper  portion  for  the  accom- 
modation of  the  attachment  of  the  tibialis  anticus  muscle,  while  below 
it  turns  forward  and  becomes  broad  and  supports  the  tendons  of  the 
extensor  muscles  as  they  pass  to  the  foot.     The  external  border  is  turned 


PLATE   89. 


Figure    1. 


The  fascia  lata  over  the  gluteal  and  femoral  regions,  "with  the  superficial  vessels  and  nerves,  as  seen  upon  the  removal 
of  the  skin  and  superficial  fascia  from  the  posterior  surface  of  the  right  hip  and  thigh.  On  the  left,  the  deep  fascia  is 
removed  to  display  the  superficial  muscles  in  these  regions. 


1.  The  gluteus  maximus  muscle. 

2.  Branches  of  the  small  sciatic  nerve. 

3.  The  fascia  lata. 

4.  Branches  of  the  first  perforating  artery. 

5.  The  small  sciatic  nerve. 

6.  The  vastus  extemus  muscle. 

7.  The  biceps  muscle. 

8.  The  femoral  artery. 

9.  The  internal  popliteal  nerve. 

10.  The  femoral  vein. 

11.  The  superior  external  articular  artery. 

12.  The  plantaris  muscle. 

13.  The  external  popliteal  nerve. 

14.  The  insertion  of  the  tendon  of  the  biceps  muscle. 

15.  The  adductor  magnus  muscle. 


16.  The  gracilis  muscle. 

17.  The  semi-tendinosus  muscle. 

18.  The  semi-niembranosus  muscle. 

19.  The  superior  internal  articular  artery. 

20.  Branches  of  the  small  sciatic  nerve. 

21.  The  external  saphenous  nerve. 

22.  The  external  saphenous  vein. 

23.  Branches  of  the  small  sciatic  nerve. 

24.  The  internal  saphenous  vein. 

25.  The  fascia  lata  over  the  popliteal  space. 

26.  The  fascia  lata  over  the  gluteus  maximus  muscle, 

27.  Branches  of  the  external  cutaneous  nerve. 

28.  The  fascia  lata. 

29.  Branches  of  the  small  sciatic  nerve. 


Figure   2. 

Deeper  dissections  of  the  buttocks  and  thighs,  showing  the  relations  of  the  external  rotator  muscles  of  the  thigh, 
the  branches  of  the  gluteal  and  sciatic  vessels,  and  the  sciatic  nerves;  also  the  hamstring  muscles  and  the  relations  of 
the  parts  in  the  popliteal  space. 
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10. 
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12. 
13. 
14. 
15. 
16. 
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19. 
20. 
21. 
22. 
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24. 


The  gluteus  medius  muscle. 

The  gluteus  maximus  muscle  reflected. 

Branches  of  the  left  gluteal  artery,  vein,  and  nerve. 

Branches  of  the  left  sciatic  artery  and  vein. 

Bursa  over  the  great  trochanter. 

The  great  sciatic  ligament. 

The  arteria  comes  nervi  ischiatici. 

The  small  sciatic  nerve,  drawn  outward. 

The  ischial  origin  of  the  biceps  muscle,  drawn  outward. 

The  fascia  lata. 

The  external  saphenous  vein  (unusually  high  in  this 

case). 
Branches  of  the  middle  perforating  artery. 
The  great  sciatic  nerve  above  its  division. 
The  external  popliteal  nerve. 
The  femora]  artery. 
The  femoral  vein. 
The  plantaris  muscle. 
The  inferior  external  articular  artery. 
The  gastrocnemius  muscle. 
The  adductor  magnus  muscle. 
The  left  semi-tendinosus  muscle. 
The  gracilis  muscle. 

Branches  of  the  middle  perforating  artery. 
The  internal  popliteal  nerve. 
The  left  semi-membranosus  muscle. 


26.  The  inferior  internal  articular  artery. 

27.  The  external  saphenous  vein. 

28.  The  right  semi-tendinosus  muscle. 

29.  Branches  of  the  middle  perforating  artery. 

30.  The  anastomotica  magna  artery. 

31.  The  right  semi-membranosus  muscle. 

32.  The  internal  popliteal  nerve. 

33.  The  articular  and  sural  arteries. 

34.  Branches  of  the  right  gluteal  artery. 

35.  The  gluteus  minimus  muscle. 

36.  The  gemelli  and  obturator  internus  muscles. 

37.  The  right  sciatic  artery. 

38.  The  pyriformis  muscle. 

39.  The  quadratus  femoris  muscle. 

40.  The  cut  attachment  of  the  gluteus  medius  muscle. 

41.  The  great  sciatic  nerve. 

42.  The  cut  attachment  of  the  gluteus  maximus  muscle. 

43.  The  adductor  magnus  muscle. 

44.  The  vastus  externus  muscle. 

45.  The  great  sciatic  nerve. 

46.  The  fascia  lata. 

47.  The  biceps  muscle. 

48.  The  external  popliteal  nerve. 

49.  The  popliteal  vein. 

50.  The  popliteal  artery. 

51.  The  external  saphenous  nerve. 
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toward  the  fibula,  and  extends  nearly  the  whole  length  of  the  bone.  It 
is  very  sharp,  especially  at  the  middle,  and  gives  attachment  to  the  inter- 
osseous membrane.  The  posterior  surface,  immediately  below  the  inser- 
tion of  the  popliteus  muscle  (page  291),  presents  an  oblique  line  for  the 
origin  of  part  of  the  soleus  muscle,  and  hence  it  is  also  called  the  linea 
solea.  Lower  down  the  shaft  this  surface  affords  attachment  to  the 
tibialis  posticus  and  flexor  longus  digitorum  muscles.  The  medullary 
foramen  of  the  tibia  is  just  below  the  oblique  line,  and  the  canal  from 
it  leads  obliquely  downward.  The  internal  border  extends  from  the 
internal  tuberosity  to  the  internal  malleolus,  and  gives  attachment  from 
above  downward  to  some  of  the  fibres  of  the  popliteus,  soleus,  and  flexor 
longus  digitorum  muscles. 

The  lower  end  of  the  tibia  gradually  expands  into  a  quadrilateral 
mass,  from  which  a  strong  process  projects  on  the  inner  side,  consti- 
tuting the  internal  malleolus.  Upon  the  posterior  border  of  this  process 
there  is  a  groove  for  the  tendon  of  the  tibialis  posticus  muscle.  Infe- 
riorly  the  lower  extremity  presents  a  quadrate  articular  surface  for  the 
astragalus.  It  is  concave  from  before  backward  and  slightly  convex 
transversely,  wider  in  front  than  behind.  Its  anterior  edge  presents  an 
obtuse  ridge  which  is  depressed  for  the  attachment  of  the  capsular  liga- 
ment of  the  ankle-joint,  and  there  is  frequently  a  notch  into  which 
the  neck  of  the  astragalus  is  received  in  extreme  flexion  of  the  foot. 
The  posterior  edge  is  provided  with  a  similar  ridge,  which  is  slightly 
grooved  for  the  tendon  of  the  flexor  longus  hallucis  muscle.  Exter- 
nally, the  articular  surface  is  depressed  for  the  adjacent  lower  end  of 
the  fibula,  to  which  it  is  connected  by  the  inferior  tibio-fibular  liga- 
ments. Internally,  the  internal  malleolus  descends  below  the  level  of 
the  ankle-joint,  and  is  prominently  convex  and  subcutaneous,  forming  a 
conspicuous  landmark.  The  internal  malleolus  descends  farther  in  front 
than  behind. 

The  fibula    {peroneal  or  splint  bone)    is  very  variable  in  the  contour 

of  its   surfaces,  and   is   the  most   slender  of  all   the  long   bones  of  the 

skeleton.     Its    length    about  equals    that  of  the  tibia,  but,  as   its    upper 

end  is  articulated  with  the  outer  tuberosity  of  that  bone  below  the  level 
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of  the  knee-joint,  its  lower  end,  forming  the  external  malleolus,  projects 
considerably  below  the  internal  malleolus,  formed  by  the  lower  end  of 
the  tibia.  The  upper  end  of  the  fibula  expands  from  the  shaft  into  an 
irregularly  quadrate  mass,  called  the  head,  which  upon  the  upper  and 
inner  surface  is  provided  with  an  oblique  oval  facet  for  articulation 
with  the  corresponding  facet  on  the  tibia.  A  conical  eminence,  the 
styloid  process,  projects  upward  from  the  outer  and  back  part  of  the 
head,  and  affords  attachment  to  the  external  lateral  ligaments  of  the 
knee  and  the  biceps  femoris  muscle  (page  263).  This  process  is  an 
important  landmark,  as  it  can  always  be  felt  through  the  skin.  It  is 
about  on  a  level  with  the  tubercle  of  the  tibia.  The  circumference  of 
the  head  is  roughened  and  gives  attachment  to  the  anterior  superior 
tibio-fibular  ligament  and  the  upper  part  of  the  peroneus  longus  muscle 
in  front,  and  to  the  posterior  superior  tibio-fibular  ligament  and  some  of 
the  outer  fibres  of  the  soleus  muscle  behind.  The  shaft  of  the  fibula 
usually  presents  a  rounded  external  surface  throughout  its  extent,  while 
internally  there  are  three  variably-developed  ridges  between  which  the 
bone  is  flattened  or  grooved  for  the  origins  of  muscles.  The  anterior 
ridge  gives  attachment  to  the  anterior  tibial  fascia,  the  middle  ridge  to 
the  interosseous  membrane,  and  the  posterior  ridge  to  the  septum  which 
separates  the  peronei  muscles  from  the  flexor  muscles.  The  formation 
of  the  surfaces  and  ridges  of  the  fibula  renders  it  peculiarly  subject 
to  the  action  of  the  muscles  to  which  it  gives  origin,  so  that  there  are 
often  differences  in  the  two  fibulae  of  the  same  skeleton.  The  nutrient 
foramen  of  the  fibula  is  usually  found  at  the  middle  of  the  posterior 
surface,  and  is  directed  obliquely  downward.  The  lower  fourth  of  the 
shaft  is  twisted,  causing  the  lower  end,  or  external  malleolus,  to  appear 
directed  a  little  forward  at  the  ankle.  The  external  malleolus  presents 
a  slight  convex  surface  or  facet  internally  for  articulation  with  the  as- 
tragalus, above  which  is  another  facet  for  the  lower  end  of  the  tibia, 
the  rough  bone  between  the  two  articular  surfaces  affording  attachment 
to  the  inferior  tibio-fibular  ligaments.  At  the  lower  and  back  part  of 
the  external  malleolus  a  deep  fossa  gives  attachment  to  the  posterior 
portion  of  the  external  lateral  ligament  of  the  ankle-joint.     The  summit 
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of  the  external  malleolus  projects  downward  as  far  as  the  level  of  the 
joint  between  the  astragalus  and  the  os  calcis :  it  is  subcutaneous,  and 
is  readily  distinguishable  through  the  skin. 

The  superior  tibio-fibular  joint  is  an  arthrodial  or  gliding  joint.  The 
facets  on  the  two  bones  are  covered  in  the  recent  state  with  cartilage, 
and  are  lined  with  synovial  membrane,  which  at  its  upper  and  back 
part  sometimes  communicates  with  that  of  the  knee-joint.  The  anterior 
superior  tibio-fibular  ligament  is  composed  of  strong  fibres  which  pass 
from  the  external  tibial  tuberosity  outward  to  the  head  of  the  fibula. 
The  posterior  superior  ligament  is  behind  the  joint,  under  cover  of  the 
tendon  of  the  popliteus  muscle. 

The  interosseous  membrane,  or  interosseous  ligament,  connects  the  con- 
tiguous borders  of  the  two  bones  of  the  leg.  It  consists  chiefly  of 
fibres  passing  obliquely  downward  from  the  tibia  to  the  fibula,  which 
at  intervals  are  reinforced  by  fibres  crossing  in  the  opposite  direction. 
It  is  broader  above  than  below,  corresponding  to  the  shape  of  the 
interosseous  space.  In  the  upper  part  of  the  space  the  membrane  is 
wanting,  so  that  there  is  an  oval  opening  for  the  transmission  of  the 
anterior  tibial  artery,  three  centimetres,  or  about  an  inch  and  a  quarter, 
below  the  head  of  the  fibula  (page  307).  In  the  lower  part  there  is 
a  smaller  opening  for  the  anterior  peroneal  artery,  and  the  membrane 
is  pierced  here  and  there  throughout  its  extent  by  small  vessels. 

The  lower  extremities  of  the  tibia  and  fibula  are  connected  by  the 
inferior  tibio-fibular  joint.  The  opposing  articular  surfaces  are  roughened, 
except  to  a  small  extent  at  tbeir  lowest  parts,  where  they  are  smooth  and 
covered  with  cartilage  which  is  continuous  with  that  of  the  ankle-joint. 
This,  like  the  upper  joint  between  these  bones,  is  an  arthrodial  joint, 
and  its  surfaces  are  covered  with  a  synovial  membrane  which  is  derived 
from  the  ankle-joint  below  it.  The  ligaments  of  the  lower  joint  are 
especially  strong.  The  inferior  interosseous  ligament  is  a  specialized  por- 
tion of  the  general  ligament  of  that  name,  occupying  the  interosseous 
space.  It  connects  the  tibia  and  fibula  immediately  above  the  lower 
articulation.  Its  fibres  are  very  strong.  The  anterior  inferior  tibio- 
fibular ligament  is  broader  below  than  above,  consisting  of  fibres  which 
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pass  obliquely  downward  and  outward.  It  is  partly  in  contact  with 
the  articular  surface  of  the  astragalus.  The  posterior  inferior  ligament 
is  narrower  than  the  anterior,  its  fibres  passing  horizontally  from  the 
external  malleolus  to  the  border  of  the  tibia  behind  the  articulation. 
The  lowest  part  of  tbe  posterior  ligament  is  called  the  transverse  liga- 
ment. Usually  it  may  be  demonstrated  as  a  narrow  band  stretching  across 
the  back  of  the  joint.  It  projects  somewhat  below  the  inferior  borders 
of  the  bones,  and  is  important  on  account  of  its  remarkable  elasticity. 

Although  the  movements  permitted  by  the  articulations  between  the 
bones  of  the  leg  are  very  slight,  they  are  of  exceeding  importance. 
The  fibula  is  the  movable  bone.  The  upper  joint  enables  the  head  of 
the  fibula  to  glide  just  sufficiently  to  save  the  slender  shaft  from  the 
effects  of  pressure  or  shocks  transmitted  from  below,  and  the  interosseous 
membrane  subserves  the  same  purpose,  although  its  chief  function  is  to 
afford  attachment  to  the  muscles,  separating  those  in  front  from  those 
on  the  back  of  the  leg.  The  lower  joint,  through  the  elastic  property 
of  the  transverse  ligament,  allows  a  slight  separation  or  yielding  between 
the  lower  ends  of  the  bones  in  severe  strain,  and  the  inferior  inter- 
osseous ligament  acts  somewhat  like  a  pad  between  the  bones,  as  well  as 
a  connecting  band. 

The  existence  of  two  distinct  bones  with  a  considerable  space  between 
them  through  the  entire  length  of  this  part  of  the  lower  limb  produces 
the  breadth  characteristic  of  the  human  leg,  which  is  in  striking  contrast 
to  the  corresponding  part  of  the  limbs  of  animals. 

The  surface-form  of  the  leg  is  due  chiefly  to  the  tibia,  which  is  so 
largely  subcutaneous,  but  it  is  also  much  influenced  by  the  presence  of 
the  fibula,  notwithstanding  that  it  is  almost  wholly  covered  by  the  mus- 
cles of  the  region.  The  anterior  border  of  the  tibia,  commonly  called 
the  shin,  as  well  as  the  internal  surface,  can  be  felt  from  below  the  knee 
to  the  inner  ankle.  It  should  be  remembered  that  the  shin  is  curved 
outward  above  and  inward  below,  as  the  natural  contour  is  of  great  use 
in  determining  the  nature  and  condition  of  a  fracture.  The  head  of  the 
fibula  can  always  be  distinguished,  as  already  stated,  and  the  lower  por- 
tion   of  the   shaft  of  the   fibula    can    be   felt  down   to    the  outer  ankle. 
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When  the  tibialis  anticus  muscle  is  in  action  it  produces  a  bulge  between 
the  two  bones,  while  a  slight  furrow  is  noticeable  between  it  and  the 
adjacent  extensor  communis  digitorum  muscle  to  the  outer  side.  In  the 
upper  part  of  the  leg,  wlien  these  muscles  are  well  developed,  this  furrow 
is  very  marked,  and  is  a  guide  to  the  anterior  tibial  artery  (page  307). 
In  the  lower  part  of  the  leg  the  muscles  become  tendinous  (Plate  92, 
Fig.  1),  and  the  tendon  of  tbe  extensor  longus  hallucis  muscle  when  in 
action  can  be  felt  in  the  continuation  of  this  furrow.  The  muscular 
mass  upon  the  back  of  the  leg  forming  the  calf  is  peculiar  to  the  erect 
position,  and  the  superficial  parts  of  the  soleus  and  gastrocnemius  mus- 
cles are  especially  distinguishable  when  the  body  is  raised  upon  the  toes, 
the  difference  between  the  two  heads  of  the  latter  muscle  being  thus  ren- 
dered conspicuous.  The  inner  head  always  descends  lower  and  is  larger 
than  the  outer. 

The  surface-markings  depending  upon  the  malleoli  and  the  tendons 
in  relation  to  them  are  described  with  the  region  of  the  ankle  and  the 
foot  (page  337). 

The  shin  over  the  leg  is  more  generally  closely  connected  with  the 
deeper  fascia  than  is  the  case  with  that  over  the  thigh.  Over  the  shin 
and  the  internal  surface  of  the  tibia  it  is  separated  from  the  bone  only 
by  the  subcutaneous  fascia  and  periosteum,  and  consequently  blows  or 
contusions  upon  these  parts  of  the  leg  are  associated  with  much  pain 
and  with  more  or  less  abrasion  of  the  skin.  The  hairs  on  the  leg  are 
directed  downward  and  inward,  and  are  larger  than  those  on  the  thigh, 
especially  on  the  inner  surface. 

The  superficial  veins  and  cutaneous  nerves  of  the  leg  are  exposed 
upon  removal  of  the  skin  (Plate  90,  Fig.  1,  and  Plate  93,  Figs.  1  and  4). 
They  are  within  the  layers  of  fatty  and  connective  tissue  which  compose 
the  superficial  fascia.  The  long  or  internal  saphenous  vein  commences 
at  the  inner  side  of  the  dorsal  venous  arch  of  the  foot,  and  ascends  in 
front  of  the  inner  ankle  (Plate  90,  Fig.  1,  No.  7)  along  the  inner 
side  of  the  leg,  in  company  with  the  long  saphenous  nerve,  to  the  knee 
(page  285).  It  receives  numerous  tributaries,  both  superficial  and  deep, 
throughout  its  course.     This  vein  where  it  crosses  over   the  inner  ankle 
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offers  a  safe  place  for  venesection.  The  short  or  external  saphenous  vein 
arises  from  the  outer  side  of  the  dorsal  venous  arch  of  the  foot,  and, 
passing  behind  the  outer  ankle,  ascends  along  the  outer  border  of  the 
tendo  Achillis  over  the  back  of  the  calf  of  the  leg,  in  company  with 
the  external  saphenous  nerve  (Plate  93,  Fig.  1,  No.  11).  It  finally 
pierces  the  deep  fascia  (page  286)  at  the  lower  part  of  the  popliteal 
space,  to  end  in  the  popliteal  vein.  This  vein  communicates  with  the 
deep  veins  behind  the  outer  malleolus  and  receives  numerous  tributary 
veins  from  the  back  of  the  leg.  Before  perforating  the  popliteal  fascia 
the  external  saphenous  vein  usually  communicates  by  one  or  more  large 
branches  with  the  internal  saphenous  vein.  Owing  to  the  comparatively 
great  length  of  the  superficial  veins  of  the  leg  and  to  the  large  amount 
of  blood  which  their  valves  have  to  support  in  the  vertical  position,  they 
are  very  commonly  affected  with  varices.  The  usual  position  of  the 
commencement  of  this  condition  is  at  the  junction  of  the  deep  with  the 
superficial  veins,  where  the  blood  from  the  deeper  structures  is  forced 
by  the  contraction  of  the  muscles  into  the  superficial  veins,  which,  being 
outside  of  the  deep  fascia,  are  not  influenced  by  muscular  contraction. 
Undoubtedly  varicosed  veins  of  the  leg  are  often  due  to  compression  of 
the  iliac  veins  within  the  pelvis,  which  causes  a  stasis  of  the  blood  in 
their  tributaries ;  and  any  tight  constriction  habitually  employed,  such  as 
that  of  bands  or  garters,  may  produce  the  same  effect  upon  the  internal 
saphenous  vein.  The  constricting  effect  upon  the  external  saphenous 
vein  as  it  penetrates  the  popliteal  fascia  has  already  been  referred  to 
(page  286).  It  should  be  noted  in  this  connection  that  the  pain  com- 
plained of  by  those  suffering  from  varicosed  veins  of  the  leg  probably 
depends  upon  the  pressure  of  the  distended  saphenous  veins  upon  the 
sensory  nerves  by  which  they  are  accompanied. 

The  skin  on  the  back  and  outer  surface  of  the  upper  part  of  the 
leg  is  supplied  by  cutaneous  nerves  derived  from  the  peroneal  nerve 
(page  286).  The  musculo-cutaneous  branch  of  the  peroneal  nerve  pierces 
the  deep  fascia  about  the  lower  third  of  the  outer  side  of  the  leg 
(Plate  93,  Fig.  4,  No.  1),  and  descends  over  the  front  of  the  ankle, 
where  it  divides  into  two  branches,  which  are  distributed  to  the  skin  of 


THE  REGION  OF   THE  LEG.  303 

the  foot  and  toes  (page  343).  Upon  the  upper  and  inner  part  of  the 
leg  the  skin  is  supplied  by  the  internal  cutaneous  nerve,  which  commu- 
nicates with  the  internal  saphenous  nerve.  The  latter  becomes  subcuta- 
neous between  the  tendinous  expansions  of  the  sartorius  and  gracilis 
muscles  on  the  inner  side  of  the  knee,  where  it  comes  in  close  relation 
with  the  internal  saphenous  vein  (Plate  90,  Fig.  1,  No.  5).  It  descends 
with  the  vein,  giving  off  branches  on  each  side  all  the  way  to  the 
inner  side  of  the  great  toe.  The  patellar  plexus  of  nerves  is  formed  by 
branches  of  the  internal,  middle,  and  external  cutaneous  nerves,  with 
the  patellar  branch  of  the  internal  saphenous  nerve  (page  285). 

The  skin  over  the  calf  of  the  leg  is  supplied  by  the  small  sciatic 
nerve  above,  and  by  the  short  saphenous  nerve  below.  The  latter  is 
derived  from  the  popliteal  nerve  (page  287),  and  passes  between  the 
heads  of  the  gastrocnemius  muscle  to  the  middle  of  the  back  of  the  leg, 
where  it  pierces  the  deep  fascia  and  continues  down  the  leg  in  company 
with  the  external  saphenous  vein.  On  the  calf  the  external  saphenous 
nerve  joins  the  peroneal  nerve  by  the  communicans  peronei  nerve. 

The  superficial  lymphatic  vessels  of  the  leg  are  very  large,  and,  arising 
from  a  plexus  on  the  dorsum  of  the  foot  beneath  the  venous  arch,  pass 
upward  and  inward,  mostly  over  the  surface  of  the  tibia,  toward  the 
internal  saphenous  vein,  with  which  they  ascend.  Upon  the  back  of  the 
leg  the  lymphatic  vessels  accompany  the  external  saphenous  vein,  and 
occasionally  there  is  a  lymphatic  gland  situated  over  the  opening  for  the 
vein  in  the  popliteal  fascia. 

The  deep  fascia  of  the  leg  is  continuous  with  the  fascia  lata  above. 
It  forms  a  firm  investment,  being  especially  strong  about  the  knee,  where 
it  is  attached  by  its  deeper  fibres  to  the  heads  of  the  tibia  and  fibula, 
and,  being  connected  on  the  inner  side  with  the  tendinous  expansions  of 
the  sartorius,  gracilis,  and  semi-tendinosus  muscles,  and  upon  the  outer 
with  the  tendon  of  the  biceps  and  the  vastus  externus  as  well  as  the 
ilio-tibial  band,  it  is  rendered  tense  when  these  muscles  are  in  action. 
In  the  middle  of  the  leg  the  deep  fascia  is  attached  to  the  crest  of  the 
tibia,  and  from  its  under  surface  expansions  pass  to  the  anterior  and 
external   borders   of   the   fibula.      As    in    the   forearm,   the    deep    fascia 
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forms  sheaths  for  the  structures  which  it  encloses,  and  affords  origin 
for  the  outer  fibres  of  the  muscles,  on  account  of  which  its  dissection 
from  the  muscles  in  the  upper  part  of  the  leg  is  especially  difficult. 
At  the  back  of  the  leg  the  deep  fascia  is  not  so  thick  as  it  is  in  front, 
and  an  expansion  from  it  extends  beneath  the  gastrocnemius  and  soleus 
muscles,  separating  them  from  the  deeper  layer  of  muscles.  The  septa 
from  the  deep  fascia  between  the  muscles,  both  upon  the  anterior  and 
inner  parts  of  the  leg  (Plate  92,  Fig.  1)  and  upon  the  outer  part 
(Plate  91,  Fig.  5),  are  not  so  distinct  that  they  can  be  relied  upon  as 
guides  to  the  vessels  in  operating,  owing  to  the  intimate  association  of 
the  muscle-fibres  with  their  sheaths.  In  the  lower  part  of  the  leg 
toward  the  ankle  the  deep  fascia  is  reinforced  by  numerous  arching  or 
transverse  fibres,  forming  the  strong  annular  ligaments  which  serve  to 
confine  the  tendons  in  this  situation.  These  are  described  with  the 
ankle  (page  345). 

The  muscles  on  the  front  of  the  leg  (Plate  92,  Fig.  1)  are  tbe 
tibialis  anticus,  the  extensor  longus  digitorum,  the  peroneus  tertius,  and 
the  extensor  proprius  or  longus  hallucis.  The  tibialis  anticus  muscle 
arises  from  the  lower  part  of  the  outer  surface  of  the  head  of  the 
tibia  and  the  upper  two-thirds  of  the  outer  side  of  the  shaft,  from  the 
interosseous  membrane,  from  the  fascia  which  covers  it,  and  from  the 
adjoining  intermuscular  septum.  The  fibres  converge  to  a  strong  flat 
tendon  which  begins  on  the  front  of  the  muscle  about  the  lower  third 
of  the  leg  (Plate  92,  Fig.  1,  No.  11)  and  descends  obliquely  over  the 
front  of  the  ankle  through  the  innermost  compartment  of  the  anterior 
annular  ligament  to  the  inner  side  of  the  foot.  It  expands  to  be  in- 
serted into  the  internal  cuneiform  bone  and  the  base  of  the  metatarsal 
bone  of  the  great  toe.  The  sheath  of  the  tendon  is  surrounded  by  a 
long  synovial  bursa  beneath  the  anterior  annular  ligament,  which  ex- 
tends to  within  two  and  a  half  centimetres,  or  about  an  inch,  of  its 
insertion.  This  muscle  is  supplied  by  the  anterior  tibial  nerve.  Its 
action  serves  to  flex  the  ankle  and  to  evert  the  foot.  "When  the  foot 
is  the  fixed  point,  as  in  standing,  it  assists  in  balancing  the  body  at 
the  ankle. 
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The  extensor  longus  digitorum  muscle  arises  from  the  outer  tuberosity 
of  the  tibia,  superficially  to  the  tibialis  anticus,  from  the  upper  three- 
fourths  of  the  anterior  surface  of  the  tibia,  from  the  interosseous  mem- 
brane, and  from  the  overlying  fascia  and  adjacent  intermuscular  septa. 
Its  fibres  terminate  in  a  penniform  manner  upon  a  long  tendon  which 
begins  on  the  anterior  surface  of  the  muscle  and  descends  in  front  of 
the  ankle  through  the  outermost  compartment  of  the  anterior  annular 
ligament.  Here  the  tendon  divides  into  four  slips,  which  pass  over  the 
dorsum  of  the  foot  and  are  inserted  into  the  second  and  third  phalanges 
of  the  four  outer  toes.  Each  of  these  tendons  expands  over  the  base 
of  the  corresponding  first  or  proximal  phalanx  into  an  aponeurosis,  on 
the  outer  side  of  which  it  is  joined  by  a  tendon  of  the  extensor  brevis 
muscle.  The  dorsal  aponeurosis  of  each  toe  (page  347)  divides  into 
three  bands  at  the  articulation  between  the  first  and  second  phalanges ; 
the  middle  band  is  inserted  into  the  base  of  the  second  phalanx;  and 
the  two  lateral  bands  pass  on  and  converge  to  unite  and  be  inserted 
into  the  base  of  the  third  or  distal  phalanx. 

The  peroneus  tertius  muscle  is  a  specialized  portion  of  the  preceding 
muscle.  Its  fibres  arise  from  the  lower  fourth  of  the  anterior  surface  of 
the  shaft  of  the  fibula  and  the  contiguous  part  of  the  interosseous  mem- 
brane, and  from  the  septum  between  it  and  the  peroneus  brevis  muscle. 
The  tendon  of  the  peroneus  tertius  passes  with  the  other  tendons  under 
the  anterior  annular  ligament,  and  expands  to  be  inserted  into  the  dorsal 
surface  of  the  base  of  the  metatarsal  bone  of  the  little  toe  (Plate  94, 
Fig.  7,  No.  4).  The  fleshy  portion  of  this  muscle  is  not  separable  from 
the  rest  of  the  extensor  longus  muscle,  and  it  is  not  always  present. 
Both  the  extensor  longus  and  the  peroneus  tertius  receive  their  nerves 
from  the  anterior  tibial  nerve  (Plate  93,  Fig.  3,  No.  9).  As  the  ten- 
dons pass  beneath  the  annular  ligament  they  are  surrounded  with  syno- 
vial membrane,  which  is  prolonged  for  a  short  distance  along  each  of 
them.  There  is  also  usually  a  large  bursa  between  the  extensor  tendon 
and  the  outer  part  of  the  astragalus.  The  extensor  longus  digitorum, 
besides  extending  the  toes,  extends  the  ankle-joint.  The  peroneus  tertius 
extends  the  foot  and  raises  its  outer   border.     The  latter  muscle  acting 
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PLATE   90. 


Figure    1. 

The  skin  removed  from  the  inner  side  of  the  right  knee,  leg,  and  foot  to  show  the  superficial  veins  and  nerves. 


The  internal  cutaneous  nerve. 

The  internal  saphenous  vein. 

Cutaneous  branch  of  the  internal  superior  articular 

artery. 
The  patellar  branch  of  the  internal  saphenous  nerve. 
The  internal  saphenous  nerve  below  the  knee. 


6.  Fascia  over  the  shaft  of  the  tibia. 

7.  The  internal  saphenous  nerve  at  the  middle  of  the  leg. 

8.  The  internal  calcaneal  nerve. 

9.  The  communicating  branch  of  the  internal  saphenous 

nerve  with  the  musculo-cutaneous  nerve. 


Figure   2. 

Dissection  of  the  inner  side  of  the  right  knee  with  the  leg  extended. 


1.  The  internal  saphenous  nerve. 

2.  The  insertion  of  the  tendon  of  the  sartorius  muscle. 

3.  Cutaneous  branch  of  the  internal  superior  articular 

artery. 

4.  The  popliteal  artery  and  vein. 

5.  The  anastomotica  magna  artery. 


6.  The  aponeurotic  expansion  from  the  adductor  magnus 

muscle. 

7.  The  vastus  internus  muscle. 

8.  The  internal  saphenous  nerve. 

9.  The  internal  saphenous  vein. 

10.  The  gracilis  muscle. 

11.  The  sartorius  muscle. 


Figure   3. 


Dissection  of  the  inner  side  of  the  right  knee  with  the  leg  in  the  position  of  semi-flexion. 


1.  The  patella. 

2.  The  head  of  the  tibia. 

3.  The  internal  condyle  of  the  femur. 

4.  The  ligamentum  patellae. 

5.  The  internal  lateral  ligament  of  the  knee-joint. 

6.  The  insertion  of  the  tendons  of  the  sartorius,  gracilis, 

and  semi-tendinosus  muscles. 

7.  The  popliteal  artery  and  vein. 


8.  The  anastomotica  magna  artery. 

9.  The  vastus  internus  muscle  partially  dissected  to  show 

its  nerves. 

10.  The  aponeurotic  sheath  (called  Hunter's  canal). 

11.  The  internal  saphenous  vein  drawn  down. 

12.  The  internal  saphenous  nerve. 

13.  The  sartorius  muscle. 

14.  The  gracilis  muscle. 


Figure  4. 

Dissection  of  the  inner  side  of  the  right  knee  with  the  leg  flexed  at  a  right  angle. 


1.  The  patella. 

2.  The  articular  branches  of  the  anastomotica  magna 

artery. 

3.  The  articular  cartilage  over  the  lower  end  of  the  femur. 

4.  The  popliteal  artery  and  vein, 

5.  The  internal  lateral  ligament  of  the  knee-joint. 

6.  The  internal  semilunar  cartilage  of  the  knee-joint. 

7.  The  head  of  the  tibia. 

8.  The  tendon  of  the  sartorius  muscle. 

9.  The  ligamentum  patella?,  or  anterior  ligament  of  the 

knee-joint. 
10.  The  popliteal  artery  at  its  bifurcation. 


11.  The  internal  saphenous  nerve  below  the  knee  (drawn 

forward). 

12.  The  shaft  of  the  femur. 

13.  The  femoral  artery  and   vein   exposed   by  opening 

Hunter's  canal. 

14.  The  layer  of  the  aponeurotic  sheath  drawn  upward 

by  a  hook. 

15.  Branch  of  the  internal  sural  artery. 

16.  Fascia  over  the   inner  head  of  the  gastrocnemius 

muscle. 

17.  The  sartorius  muscle. 

18.  The  gracilis  muscle. 
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with  the  tibialis  anticus  serves  to  raise  the  foot,  and  thus  performs  an 
important  part  in  progression. 

The  extensor  longus  hallucis  muscle  is  partly  concealed  between  the 
tibialis  anticus  and  the  extensor  longus  digitorum.  It  arises  from  the 
inner  border  of  the  fibula  and  the  adjacent  interosseous  membrane  in 
the  middle  of  the  leg.  The  fibres  terminate  in  a  penniform  manner  on 
the  tendon,  which  passes  beneath  the  annular  ligament,  surrounded  by  a 
special  synovial  membrane,  and  is  finally  inserted  into  the  base  of  the 
second,  or  ungual,  phalanx  of  the  great  toe  (Plate  92,  Fig.  1,  No.  10, 
and  Plate  94,  Fig.  6,  No.  14).  It  is  supplied  by  the  anterior  tibial 
nerve.  It  serves  to  extend  the  great  toe,  and  can  be  recognized,  when 
in  action,  both  on  the  dorsum  of  the  foot  and  at  the  ankle.  The  exten- 
sor hallucis  muscle  crosses  the  anterior  tibial  vessels  and  nerve  near  the 
flexure  of  the  ankle,  so  that  they  are  usually  at  the  inner  side  of  its 
tendon  above,  and  at  the  outer  side  below  (Plate  92,  Fig.  1). 

The  anterior  tibial  artery  arises  from  the  popliteal  artery  (page 
288),  at  the  lower  border  of  the  popliteus  muscle,  and  passes  to  the 
front  of  the  leg  above  the  interosseous  membrane,  three  centimetres,  or 
about  an  inch  and  a  quarter,  below  the  head  of  the  fibula.  It  then 
descends  close  upon  the  anterior  surface  of  the  interosseous  membrane, 
being  placed  deeply  between  the  tibialis  anticus  and  extensor  longus 
digitorum  muscles,  which  must  be  carefully  separated  and  drawn  aside 
to  expose  it  (Plate  93,  Fig.  3,  No.  1),  when  it  will  be  seen  with  its 
vence  comites  and  the  anterior  tibial  nerve.  About  the  junction  of  the 
middle  with  the  lower  third  of  the  leg  the  artery  becomes  more  super- 
ficial, and,  passing  along  the  front  of  the  tibia  between  the  tendons  of 
the  tibialis  anticus  and  extensor  longus  hallucis  muscles,  is  continued 
beneath  the  anterior  annular  ligament  over  the  dorsum  of  the  foot  as 
the  dorsalis  pedis  artery  (page  343).  The  branches  of  the  anterior  tibial 
artery  are  the  recurrent  tibial,  muscular,  and  malleolar  arteries. 

The  recurrent  tibial  artery  arises  from  the  main  vessel  before  it 
reaches  the  front  of  the  leg.  It  ascends  behind  the  popliteus  muscle 
close  by  the  outer  side  of  the  head  of  the  tibia,  to  anastomose  with  the 
inferior  external  articular  artery  and  with  the  anastomotica  magna.     This 


308  THE  REGION  OF  THE  LEG. 

vessel  also  supplies  the  upper  part  of  tlie  peroneus  longus  muscle  by  a 
branch  called  the  superior  fibular.  This  artery  is  important  for  the  part 
it  plays  in  establishing  the  collateral  circulation  after  ligation  of  the 
femoral  artery  for  popliteal  aneurism.  There  are  about  twelve  muscular 
arteries  given  off  from  either  side  of  the  anterior  tibial,  which  pass  trans- 
versely into  the  anterior  group  of  muscles  (Plate  93,  Fig.  3).  There  is 
usually  a  perforating  anterior  recurrent  branch,  which  passes  through  the 
origin  of  the  extensor  digitorum  muscle,  seven  and  a  half  centimetres, 
or  about  three  inches,  below  the  tibial  tubercle,  which  may  serve  as  a 
guide  to  the  anterior  tibial  artery  in  the  upper  part  of  its  course,  while 
another  perforating  branch  sometimes  comes  forward  between  the  tendons 
of  the  tibialis  anticus  and  extensor  hallucis  below,  and  may  serve  the 
same  purpose. 

The  malleolar  arteries  are  given  off  above  the  ankle.  The  external  is 
the  larger,  and  passes  beneath  the  tendons  of  the  extensor  longus  digi- 
torum and  peroneus  tertius  to  the  rete  on  the  outer  ankle,  with  branches 
from  the  external  tarsal  and  peroneal  arteries  (Plate  93,  Fig.  3,  No.  14). 
The  internal  passes  beneath  the  tendons  of  the  extensor  hallucis  and 
tibialis  anticus  and  forms  a  similar  rete  on  the  inner  ankle  with  branches 
from  the  posterior  tibial  and  internal  tarsal  arteries.  The  malleolar 
arteries  supply  the  ankle-joint  and  the  sheaths  of  the  tendons  about  it. 
Just  above  the  origin  of  the  external  malleolar  artery  there  is  a  com- 
municating artery  which  pierces  the  interosseous  membrane  and  connects 
the  anterior  tibial  with  the  peroneal  artery.  The  anterior  tibial  artery 
is  accompanied  by  two  deep  veins,  the  venos  comites,  which  are  connected 
by  venous  links  across  the  artery  at  frequent  intervals  and  join  the  pop- 
liteal vein.  The  anterior  tibial  nerve,  which  is  a  branch  of  the  peroneal 
nerve  (page  287),  is  in  relation  to  the  artery  at  first  upon  its  outer  or 
fibular  side,  then  passes  in  front  of  it,  and  beneath  the  annular  liga- 
ment is  again  situated  upon  the  outer  side  (Plate  93,  Fig.  3,  No.  15). 

The  line  of  reference  for  the  anterior  tibial  artery  may  be  drawn 
from  the  outer  tuberosity  of  the  tibia  to  the  middle  of  the  ankle-joint. 
An  incision  made  parallel  to  the  fibular  border  of  the  crest  of  the 
tibia,  and   two  centimetres,  or  about   three-quarters  of  an  inch,  from  it, 
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will  correspond  pretty  closely  to  the  septum  between  the  tibialis  anticus 
and  extensor  digitorum  muscles.  This  septum  is  indistinct,  as  already 
stated,  and  it  is  a  waste  of  time  to  look  for  it  when  seeking  to  place 
a  ligature  about  the  artery.  In  such  an  operation  it  is  essential  that 
the  incision  should  be  long  enough  (about  four  inches)  to  enable  the 
operator  to  distinguish  the  sheath  of  the  vessels  and  the  relation  of  the 
anterior  tibial  nerve. 

The  collateral  circulation  after  ligation  of  the  anterior  tibial  artery 
is  established  by  the  muscular  branches  and  the  anastomoses  between  its 
empty  branches  with  the  anterior  peroneal  and  posterior  tibial  arteries, 
also  by  the  communicating  artery  which  connects  the  dorsalis  pedis 
artery  with  the  external  plantar  in  the  foot. 

The  anterior  tibial  nerve  is  derived,  in  common  with  the  musculo- 
cutaneous nerve,  from  the  peroneal  nerve.  It  passes  forward  and  inward 
through  the  substance  of  the  peroneus  longus  muscle  and  beneath  the 
extensor  longus  digitorum  muscle  to  the  outer  side  of  the  anterior  tibial 
artery,  which  it  accompanies,  as  above  described.  This  nerve  gives  off 
a  recurrent  articular  branch  close  to  the  knee,  supplies  all  the  extensor 
muscles  on  the  front  of  the  leg,  and  at  the  ankle  gives  off  the  anterior 
articular  branch  before  it  passes  under  the  anterior  annular  ligament. 
Its  distribution  on  the  foot  is  particularly  described  on  page  343. 

The  muscles  on  the  outer  side  of  the  leg  are  the  peroneus 
longus  and  the  peroneus  brevis  (Plate  91,  Fig.  5).  The  peroneus  longus 
muscle  is  the  more  superficial  of  the  two,  and  arises  from  the  outer  sur- 
face of  the  head  of  the  fibula  and  the  upper  portion  of  the  shaft  below 
it  to  a  variable  extent,  from  the  overlying  deep  fascia,  and  from  the 
adjacent  intermuscular  septa.  Its  tendon  descends,  after  receiving  the 
fibres,  in  a  penniform  manner,  and  accompanies  the  tendon  of  its  fellow- 
muscle  in  a  common  fibrous  canal  behind  the  external  malleolus  (Plate 
94,  Fig.  7,  No.  8),  which  it  grooves,  and  after  passing  over  the  outer 
side  of  the  os  calcis  it  leaves  the  tendon  of  the  peroneus  brevis  and 
passes  through  a  separate  canal  on  the  under  surface  of  the  cuboid  bone 
(Plate  94,  Fig.  3,  No.  13),  whence  it  crosses  the  sole  of  the  foot  ob- 
liquely, to  be  finally  inserted  into  the  outer  side  of  the  base  of  the  first 
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metatarsal  bone  of  the  great  toe,  and  usually  into  the  internal  cuneiform 
bone.  The  tendon  of  this  muscle  as  it  passes  through  the  several  bony- 
grooves  and  aponeurotic  canals  is  surrounded  by  synovial  membrane.  It 
is  also  thickened  in  relation  to  the  malleolus,  as  well  as  where  it  changes 
its  direction  to  pass  across  the  sole  of  the  foot,  and  at  the  latter  point 
there  is  generally  a  sesamoid  bone  developed  in  the  tendon.  It  should 
be  noted  that  the  uppermost  fibres  of  the  peroneus  longus  are  frequently 
attached  to  the  external  lateral  ligament  of  the  knee,  which  is  regarded 
as  the  femoral  origin  of  the  muscle.  It  is  supplied  by  the  peroneal 
nerve,  which  pierces  the  muscle  about  three  centimetres,  or  an  inch  and 
a  quarter,  below  the  styloid  process  of  the  fibula. 

The  peroneus  brevis  muscle  arises  from  the  lower  two-thirds  of  the 
outer  surface  of  the  fibular  shaft,  beneath  the  peroneus  longus.  It  ter- 
minates in  a  tendon,  which  passes  behind  the  external  malleolus  through 
the  same  canal  with  the  other  muscle,  and  separates  from  it  at  the 
outside  of  the  os  calcis  to  be  inserted  at  the  back  of  the  tarsal  end  of 
the  metatarsal  bone  of  the  little  toe  (Plate  94,  Fig.  7,  No.  8).  From 
the  insertion  there  is  commonly  a  slip  of  the  tendon  which  continues 
on  and,  piercing  the  tendon  of  the  peroneus  tertius,  blends  with  the 
dorsal  aponeurosis  of  the  little  toe.  This  tendon  rarely  has  any  fleshy 
portion,  but  it  is  sometimes  designated  as  the  peroneus  quinti  digiti 
muscle.  The  peroneus  brevis  receives  its  nerve  from  the  musculocuta- 
neous nerve. 

The  action  of  the  peronei  muscles  raises  the  outer  border  of  the  foot, 
thereby  assisting  in  throwing  the  chief  part  of  the  weight  on  the  ball  of 
the  great  toe.  They  also  serve,  when  acting  from  the  foot,  in  balancing 
the  body  on  one  leg.  Excessive  action  of  these  muscles  produces  the 
distortion  of  the  foot  outward  called  talipes  valgus  (page  357),  when  in 
order  to  bring  the  foot  into  proper  position  the  tendons  of  the  peronei 
generally  require  division. 

The  muscles  of  the  back  of  the  leg  are  arranged  in  two  layers, 
which  are  separated  by  the  transverse  aponeurosis  (page  304).  The 
superficial  layer,  constituting  the  calf  of  the  leg,  consists  of  the  gastroc- 
nemius, plantaris,  and  soleus  muscles. 
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The  gastrocnemius  muscle  arises  by  two  strong  heads  from  the  area 
of  bone  above  the  outer  and  inner  condyles  of  the  femur.  The  lateral 
portions  of  each  head  are  tendinous,  but  the  parts  which  arise  from  the 
supra-condyloid  ridges  bordering  upon  the  popliteal  space  are  chiefly 
.composed  of  muscular  fibres.  The  inner  head  is  larger,  longer,  and 
more  muscular  than  the  outer,  and  they  both  broaden  as  they  descend 
independently  until  they  terminate  below  the  middle  of  the  leg  on  the 
commencement  of  the  tendo  Achillis.  There  is  a  bursa  between  the 
origin  of  the  inner  head  and  the  back  of  the  femur,  which  commonly 
communicates  with  the  knee-joint,  and  sometimes  another  bursa  is  inter- 
posed between  its  inner  border  and  the  tendon  of  the  semi-membranosus 
muscle.  At  the  origin  of  the  outer  head  there  is  not  unfrequently 
either  a  sesamoid  cartilage  or  a  sesamoid  bone.  The  outer  head  is  in 
contact  with  the  tendon  of  the  biceps  muscle  and  the  peroneal  nerve  ; 
the  inner  head,  with  the  tendons  of  the  semi-membranosus  and  semi- 
tendinosus  muscles.  The  sural  vessels  and  nerves,  which  are  respectively 
branches  of  the  popliteal  artery  and  popliteal  nerve,  enter  each  head 
toward  the  middle  of  the  popliteal  space.  When  the  gastrocnemius  is 
divided  transversely  about  its  middle  and  reflected  (Plate  92,  Fig.  2, 
No.  7),  its  deeper  surface,  as  well  as  the  contiguous  surface  of  the 
soleus  muscle,  will  be  seen  to  be  covered  with  a  glistening  aponeurosis, 
and  the  long,  white,  narrow  tendon  of  the  plantaris  muscle  will  be 
noticed  passing  along  the  inner  border  of  the  gastrocnemius  tendon. 

The  plantaris  muscle  is  the  analogue  of  a  similar  muscle  which  is 
especially  developed  in  the  bear  and  other  plantigrade  animals.  It  is 
often  wanting  in  man,  but  when  present  it  arises  from  the  outer  supra- 
condyloid  ridge,  above  and  internally  to  the  outer  head  of  the  gastroc- 
nemius, and  from  the  capsule  of  the  knee-joint.  The  fleshy  portion  of 
the  muscle  rarely  exceeds  five  centimetres,  or  two  inches,  in  length,  and 
terminates  in  a  long,  thin  tendon  which  descends  from  without  inward 
between  the  gastrocnemius  and  soleus  muscles  to  the  inner  side  of  the 
tendo  Achillis,  to  be  inserted  at  the  inner  and  back  part  of  the  os 
calcis.     It  is  supplied  by  a  branch  of  the  popliteal  nerve. 

The  soleus  is  a  broad,  flat  muscle,  resembling  the  shape  of  a  sole-fish, 
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whence  it  has  received  its  name.  It  arises  by  tendinous  fibres  from  the 
head  and  upper  portion  of  the  posterior  surface  of  the  fibula,  from  the 
aponeurotic  arch  over  the  posterior  tibial  vessels  and  nerve,  from  the 
oblique  line  on  the  tibia  below  the  popliteus  muscle,  and  from  a  variable 
extent  of  the  inner  border  of  the  sbaft  of  the  tibia.  The  muscular 
fibres  bulge  laterally  beyond  the  borders  of  the  gastrocnemius,  and  are 
arranged  in  short  oblique  fascicles  passing  to  the  superficial  aponeurotic 
expansion,  which  forms  below  a  narrow  tendinous  layer  and  blends  with 
the  tendon  of  the  gastrocnemius  to  form  with  it  the  tendo  Achillis.  The 
soleus  receives  its  blood  by  branches  from  both  the  posterior  tibial  artery 
and  the  peroneal  artery.  Its  nerve  is  a  branch  of  the  popliteal,  and 
enters  the  upper  part  of  the  muscle  (Plate  92,  Fig.  2,  No.  14). 

The  tendo  Achillis  is  the  strongest  of  all  the  tendons  in  tbe  body. 
It  is  inserted  into  the  lower  and  back  part  of  the  os  calcis,  and  measures 
eleven  centimetres,  or  about  four  and  a  half  inches,  in  length,  two  cen- 
timetres, or  three-fourths  of  an  inch,  in  breadth,  at  the  narrowest  part 
(four  centimetres,  or  one  and  a  half  inches,  above  the  heel),  and  six 
millimetres,  or  one-fourth  of  au  inch,  in  thickness.  The  tendon  expands 
somewhat  at  its  insertion,  above  which  it  is  separated  from  the  upper 
and  back  part  of  the  bone  by  a  synovial  bursa,  and  both  the  tendon 
and  the  surface  of  the  bone  are  coated  with  a  thin  layer  of  fibro- 
cartilage  which  serves  to  diminish  friction. 

The  action  of  the  muscles  of  the  calf  and  their  common  tendon  is 
chiefly  to  raise  the  body  on  the  toes.  The  arrangement  of  their  fibres 
into  short  fascicles  and  their  peculiar  insertion  into  the  tendinous  ex- 
pansions render  the  muscles  capable  of  powerful  contraction,  while  the 
insertion  of  the  tendo  Achillis,  and  the  attachments  of  the  two  heads 
of  the  gastrocnemius  muscle,  by  passing  over  the  ankle  and  the  knee, 
give  that  muscle  the  power  of  bending  one  of  these  joints  while  it 
flexes  the  other,  as  in  walking.  If  acting  from  the  heel,  as  in  stand- 
ing, the  gastrocnemius  assists  in  maintaining  the  leg  perpendicularly 
upon  the  foot,  and  thus  in  balancing  the  body. 

It  is  noteworthy  that  the  tibial  origin  of  the  soleus  muscle  is  found 
only  in  man   and  in  several  of  the  anthropoid  apes.     It  should  be  re- 
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membered  that  the  posterior  tibial  artery  can  be  reached  only  by  re- 
flecting the  tibial  origin  of  the  soleus,  and  that  the  peroneal  artery 
can  be  reached  only  by  reflecting  its  fibular  origin. 

Upon  removal  of  the  superficial  muscles  from  the  back  of  the  leg, 
the  transverse  expansion  of  the  deep  fascia  (page  305)  is  brought  into 
view,  covering  over  the  deeper  muscles  and  the  posterior  tibial  and 
peroneal  vessels,  with  their  accompanying  nerves.  The  connection  of 
this  transverse  fascial  septum  of  the  leg  with  the  popliteal  fascia,  as  well 
as  with  the  fascia  lata  of  the  thigh,  and  through  that  with  the  fascia 
lining  the  pelvic  cavity,  is  of  great  interest,  as  it  affords  a  route  by 
which  pus  from  an  abscess  occurring  in  one  of  the  regions  above  may 
burrow  as  far  as  the  calf  of  the  leg.  In  a  subject  brought  to  the 
author's  anatomical  room  a  gallon  and  a  half  of  pus  was  evacuated 
through  an  incision  made  into  the  middle  of  the  leg,  which  proved 
upon  dissection  to  have  originated  from  a  fracture  of  the  lower  portion 
of  the  sacrum.  Investigation  showed  that  the  fracture  was  caused  by  a 
blow  received  two  months  prior  to  the  death  of  the  individual,  and  that 
the  nature  of  the  injury  had  not  been  suspected.  At  the  lower  fourth 
of  the  leg  the  transverse  fascia  increases  greatly  in  strength,  is  attached 
to  the  tibia  and  the  fibula  on  either  side,  and  toward  the  ankle  forms 
the  internal  or  deep  posterior  annular  ligament.  This  serves  to  confine 
the  several  tendons,  as  well  as  the  vessels  and  nerves  in  their  passage  to 
and  from  the  sole  of  the  foot.  There  is  always  a  quantity  of  fatty 
tissue  interposed  between  this  deep  annular  ligament  and  the  more  super- 
ficial tendo  Achillis,  so  that  in  the  division  of  the  latter  for  relief  in 
cases  of  club-foot  the  important  deeper  structures  are  not  endangered  in 
the  operation. 

The  deep  muscles  of  the  back  of  the  leg  are  *the  flexor  longus 
digitorum,  the  flexor  longus  hallucis,  and  the  tibialis  posticus.  The 
flexor  longus  digitorum  muscle  arises  from  the  posterior  surface  of  the 
shaft  of  the  tibia,  commencing  below  the  soleal  line  •  and  extending  to 
within  ten  centimetres,  or  four  inches,  of  the  ankle,  and  from  the 
septum  between  it  and  the  tibialis  posticus  muscle,  the  latter  extending 
sometimes  across  that  muscle  to  the  fibula.  The  fibres  terminate  on  a 
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tendon  which  is  upon  the  tibial  side  of  the  muscle  and  descends  to  pass 
through  a  groove  behind  the  inner  ankle  (Plate  92,  Fig.  3,  No.  24), 
where  it  occupies  the  second  compartment  in  the  posterior  annular  liga- 
ment and  is  covered  by  a  special  synovial  sheath  (Plate  94,  Fig.  5, 
No.  13).  As  the  tendon  of  the  flexor  longus  digitorum  enters  the  sole 
of  the  foot  it  receives,  under  cover  of  the  flexor  brevis  digitorum  muscle 
(page  349),  a  slip  from  the  tendon  of  the  flexor  longus  hallucis,  as  well 
as  the  insertion  of  the  flexor  accessorius  (Plate  93,  Fig.  2,  No.  18,  and 
Plate  94,  Fig.  5,  No.  5),  after  which  it  separates  into  four  slips,  which 
pass  through  the  slips  in  the  corresponding  tendons  of  the  flexor  brevis 
to  be  inserted  into  the  bases  of  the  distal  or  ungual  phalanges  of  the 
four  outer  toes.  The  flexor  longus  digitorum  is  supplied  by  the  poste- 
rior tibial  nerve. 

The  flexor  longus  hallucis  muscle  arises  from  the  lower  two-thirds  of 
the  posterior  surface  of  the  shaft  of  the  fibula,  from  the  adjacent  inter- 
osseous membrane,  and  from  the  septum  separating  it  from  the  peronei 
muscles,  as  well  as  the  underlying  sheath  of  the  tibialis  posticus  muscle. 
It  enlarges  as  it  descends,  and  its  fibres  are  inserted  in  a  penniform 
manner  into  its  tendon,  which  grooves  the  back  of  the  lower  extremity 
of  the  tibia,  the  back  of  the  astragalus,  and  the  sustentaculum  tali 
(page  324),  and  extends  along  the  inner  border  of  the  sole  of  the  foot 
to  be  inserted  into  the  base  of  the  distal  or  ungual  phalanx  of  the 
great  toe.  The  tendon  is  crossed  by  the  tendon  of  the  flexor  longus 
digitorum,  with  which  it  is  connected  by  a  slip,  as  already  described. 
Each  of  the  bony  grooves  through  which  the  tendon  of  the  longus  hal- 
lucis passes  is  converted  into  an  aponeurotic  canal  by  tendinous  fibres, 
and  each  is  lined  by  synovial  membrane.  The  tendon  acts  in  the  line 
of  the  axis  of  the  foot,  and  serves  to  raise  the  body  on  the  great  toe, 
being  especially  concerned  in  walking  and  running. 

The  tibialis  posticus  muscle  cannot  be  well  seen  without  reflecting 
the  former  two  muscles  of  the  deep  layer  in  this  region,  as  it  is  for 
the  most  part  concealed  by  them  (Plate  92,  Fig.  4,  No.  17).  It  arises 
from  the  upper  and  back  part  of  the  shaft  of  the  tibia,  externally  to  the 
flexor  longus  digitorum,  from  the  interosseous  membrane,  and  from  the 
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fibula  upon  the  upper  part  of  its  inner  surface.  Some  fibres  also  arise 
from  the  deep  transverse  fascia  and  the  intermuscular  septa  which  sepa- 
rate it  from  the  adjoining  muscles.  Its  tendon  passes  beneath  that  of 
the  flexor  longus  digitorum  and  grooves  the  back  of  the  internal  mal- 
leolus, and  is  enclosed  in  the  innermost  compartment  of  the  annular 
ligament,  where  it  is  surrounded  by  synovial  membrane.  It  descends 
over  the  internal  lateral  ligament  of  the  ankle-joint,  and  upon  reaching 
the  sole  of  the  foot  is  inserted  into  the  lower  and  back  borders  of  the 
scaphoid  and  internal  cuneiform  bones  (Plate  94,  Fig.  5,  No.  7).  In 
relation  to  the  scaphoid  bone  the  tendon  becomes  thickened,  and  usually 
contains  a  sesamoid  cartilage.  From  this  part  offsets  pass  to  the  various 
tarsal  and  metatarsal  bones.  The  tibialis  posticus  is  supplied  by  the 
posterior  tibial  nerve,  and  its  action  is  to  flex  the  foot  and  turn  it  in- 
ward. The  tendon  of  this  muscle  should  be  carefully  examined  as  it 
passes  to  its  insertion,  since  it  frequently  requires  division  for  the  relief 
of  talipes  varus,  when  the  tendon  acts  in  conjunction  with  that  of  the 
tibialis  anticus  (page  305).  The  tendon  of  the  tibialis  posticus  can  be 
felt  through  the  skin  on  strongly  inverting  the  foot,  especially  if  the 
effort  to  produce  inversion  be  resisted. 

The  relative  positions  of  the  different  structures  as  they  pass  beneath 
the  posterior  annular  ligament  are,  from  within  outward,  the  tendons 
of  the  tibialis  posticus,  the  flexor  longus  digitorum,  the  posterior  tibial 
artery  and  its  vena}  comites,  the  posterior  tibial  nerve,  and  the  tendon 
of  the  flexor  longus  hallucis  (Plate  94,  Fig.  5). 

The  posterior  tibial  artery  arises,  in  common  with  the  anterior 
tibial,  from  the  popliteal  artery  at  the  lower  border  of  the  popliteus 
muscle.  It  descends  between  the  superficial  and  deep  layers  of  the 
muscles  at  the  back  of  the  leg,  and  is  closely  invested  with  the  deep 
fascia.  At  the  interval  between  the  internal  malleolus  and  the  os  calcis 
it  curves  to  enter  the  sole  of  the  foot,  where  it  divides  beneath  the 
abductor  hallucis  (page  350)  into  the  external  and  internal  plantar  arte- 
ries (Plate  93,  Fig.  2).  Throughout  its  course  in  the  leg  it  rests  upon 
the  tibialis  posticus,  the  flexor  longus  digitorum,  the  lower  end  of  the 
tibia,  and  the  capsule  of  the  ankle-joint. 


PLATE   91. 


Figure  1. 

Superficial  dissection  of  the  outer  side  of  the  right  knee  with  the  leg  extended. 


1.  The  fascia  lata. 

2.  The  external  cutaneous  nerve. 

3.  The  tendon  of  the  biceps  muscle. 

4.  The  venous  plexus  about  the  patella. 

5.  The  semi-merubranosus  muscle. 

6.  The  popliteal  artery  and  vein. 


7.  The  external  popliteal  nerve. 

8.  Superficial  branch  of  the  external  inferior  articular 

artery. 

9.  Aponeurosis  over  the  outer  portion  of  the  gastrocnemius 

muscle. 


Figure   2. 

Deep  dissection  of  the  outer-side  of  the  right  knee  with  the  leg  extended. 


1.  The  rectus  muscle. 

2.  The  vastus  extemus  muscle. 

3.  Superficial  branch  of  the  external  superior  articular 

artery. 

4.  The  insertion  of  the  biceps  muscle. 


5.  The  biceps  muscle. 

6.  The  popliteal  artery  and  vein. 

7.  The  external  popliteal  nerve. 

8.  The  fascia  over  the  outer  portion  of  the  gastrocnemius 

muscle. 


Figure   3. 

Superficial  dissection  of  the  popliteal  space  of  the  right  lower  extremity. 


1.  The  fascia  over  the  semi-membranosus  muscle. 

2.  The  internal  saphenous  vein. 

3.  The  tendons  of  the  internal  hamstring  muscles. 

4.  The  fascia  over  the  inner  head  of  the  gastrocnemius 

muscle. 

5.  The  external  saphenous  veiu  where  it  pierces  the  apo- 

neurosis of  the  calf  of  the  leg. 


6.  The  external  saphenous  nerve. 

7.  The  biceps  muscle  covered  with  the  deep  fascia. 

8.  Branches  of  the  small  sciatic  nerve. 

9.  The  fascia  over  the  outer  head  of  the  gastrocnemius 

muscle. 
10.  Cutaneous  branch  of  the  external  popliteal  nerve. 


Figure   4. 


Deep  dissection  of  the  right  popliteal  space,  showing  the  branches  of  the  popliteal  artery  and  the  relations  of  the 
nerves  to  the  tendons. 


1.  The  semi-tendinosus  muscle. 

2.  The  semi-membranosus  muscle. 

3.  The  popliteal  artery  and  vein. 

4.  The  internal  superior  articular  artery. 

5.  The  internal  inferior  articular  artery. 

6.  The  tendon  of  the  gracilis  muscle. 

7.  The  internal  sural  artery. 

8.  The  external  saphenous  vein  emptying  into  the  pop- 

liteal vein. 

9.  The  inner  head  of  the  gastrocnemius  muscle. 


10.  The  external  saphenous  vein  and  nerve. 

11.  The  biceps  muscle. 

12.  The  external  popliteal  nerve. 

13.  The  external  superior  articular  artery. 

14.  The  external  inferior  articular  artery. 

15.  The  external  sural  artery. 

16.  The  external  popliteal  nerve  in  close  relation  to  the 

tendon  of  the  biceps  muscle. 

17.  The  outer  head  of  the  gastrocnemius  muscle. 

18.  Cutaneous  branches  of  the  external  popliteal  nerve. 


Figure   5. 

The  muscles  on  the  outer  side  of  the  right  leg  and  foot. 


The  semi-membranosus  muscle. 
The  external  popliteal  nerve. 
The  insertion  of  the  biceps  muscle. 
The  external  popliteal  nerve  where  it  pierces  the  inser- 
tion of  the  peroneus  longus  muscle. 
The  outer  portion  of  the  gastrocnemius  muscle. 
The  peronexis  longus  muscle. 
The  peroneus  brevis  muscle. 
The  peroneus  tertius  muscle. 
The  tendo  Achillis. 
The  annular  ligament. 
The  tendon  of  the  peroneus  longus  muscle. 
The  tendon  of  the  peroneus  brevis  muscle. 
The  tendon  of  the  peroneus  longus  muscle. 


14.  The  extensor  brevis  digitorum  muscle. 

15.  The  tendon  of  the  peroneus  brevis  muscle. 

16.  The  tendon  of  the  peroneus  tertius  muscle. 

17.  The  vastus  externus  muscle. 

18.  The  aponeurotic  cap  of  the  knee. 

19.  The  tibialis  anticus  muscle. 

20.  The  extensor  longus  digitorum  muscle. 

21.  The  extensor  proprius  hallucis  muscle. 

22.  The  tendons  seen  through  the  anterior  annular  liga- 

ment. 

23.  The  tendon  of  the  extensor  proprius  hallucis  muscle. 

24.  The  tendons  of  the  extensor  longus  digitorum  muscle. 

25.  The  tendons  of  the  extensor  brevis  digitorum  muscle. 


Vol  n 


Dissected.  Photojtapliet,  and  Colored  from  filature  i,  Geom*  Mc  Cull. 


Copyright  1892 h  George  McCuluanHD 


■  , 


THE  REGION  OF  THE  LEG.  317 

The  branches  of  the  posterior  tibial  artery  are,  besides  numerous 
arteries  to  the  soleus,  peronei,  and  deep  muscles,  the  peroneal  artery, 
the  nutrient  artery  to  the  tibia,  the  communicating  artery,  and  the  in- 
ternal calcanean  arteries. 

The  peroneal  artery  is  the  most  important,  being  frequently  as  large 
as  the  posterior  tibial  itself.  It  arises  two  and  a  half  centimetres,  or 
about  an  inch,  below  the  bifurcation  of  the  popliteal  artery,  and  passes 
along  the  interosseous  border  of  the  fibula,  and  then  over  the  inferior 
tibio-fibular  joint,  to  the  outer  part  of  the  os  calcis,  where  it  anastomoses 
with  the  malleolar  and  plantar  arteries  (Plate  92,  Fig.  4,  No.  9).  In 
its  course  down  the  leg  it  furnishes  twigs  to  the  soleus,  flexor  longus 
hallucis,  tibialis  posticus,  and  peronei  muscles,  among  which  it  is  deeply 
embedded.  It  also  supplies  the  nutrient  artery  to  the  fibula,  as  well 
as  the  anterior  or  perforating  peroneal  artery,  which  passes  through  the 
interosseous  membrane  to  the  front  of  the  lower  part  of  the  leg  and 
joins  in  the  external  malleolar  rete  (Plate  93,  Fig.  3,  No.  12).  The 
anterior  peroneal  artery  in  some  bodies  substitutes  the  anterior  tibial 
artery  in  the  lower  part  of  its  course.  The  peroneal  artery  has  vena, 
comites  throughout  its  course  (Plate  92,  Fig.  4,  No.  6). 

The  nutrient  artery  to  the  tibia  usually  arises  from  the  posterior  tibial 
below  the  origin  of  the  peroneal.  It  is  the  largest  artery  to  the  shaft 
of  a  bone  in  the  body.  It  enters  the  medullary  canal  two  and  a  half 
centimetres,  or  about  an  inch,  below  the  soleal  line,  and  passes  obliquely 
downward  away  from  the  knee-joint.  The  communicating  artery  passes 
across  the  interosseous  membrane  two  and  a  half  centimetres,  or  about 
an  inch,  above  the  heel,  beneath  the  tendon  of  the  flexor  longus  hal- 
lucis, and  anastomoses  with  the  peroneal  artery.  The  internal  calcanean 
arteries,  of  which  there  are  several,  ramify  over  the  inner  and  back  part 
of  the  os- calcis  and  join  the  internal  malleolar  in  forming  the  internal 
rete.  The  posterior  tibial  artery  is  accompanied  by  the  posterior  tibial 
veins,  venoz  comites  (Plate  92,  Fig.  4,  No.  15),  which  unite  with  the 
veins  accompanying  the  peroneal  and  anterior  tibial  arteries  and  empty 
into  the  popliteal  vein.  The  posterior  tibial  nerve  is  usually  at  the 
inner   side  of  the   posterior  tibial   artery   above,  but   it   soon   crosses   to 
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the   outer   side,   and   descends,    in    close   relation    to    the    artery,    to    the 
ankle,  where  it  is  always  at  the  outer  side. 

The  line  of  reference  for  the  posterior  tibial  artery  may  be  drawn 
from  the  middle  of  the  lower  part  of  the  ham  to  the  middle  of  the  in- 
terval between  the  internal  malleolus  and  the  os  calcis.  The  operation  for 
ligation  of  the  posterior  tibial  artery  is  very  difficult  in  the  upper  part  of 
the  leg,  where  the  artery  is  deeply  situated  over  the  interosseous  mem- 
brane and  covered  by  the  muscles  of  the  calf.  An  incision  four  inches 
in  length  should  be  made  about  two  centimetres,  or  a  finger-breadth, 
along  the  posterior  border  of  the  tibia,  care  being  taken  to  avoid  the 
long  saphenous  vein.  If  the  foot  is  extended  and  the  knee  flexed,  the 
tension  will  be  removed  from  the  deep  fascia  as  well  as  from  the  calf 
muscles,  and  the  operator  will  be  enabled  to  work  with  less  embarrass- 
ment. There  is  generally  a  quantity  of  cellular  tissue  between  the  soleus 
muscle  and  the  deep  transverse  fascia.  The  latter  must  be  slit  upon  a 
grooved  director,  and  the  artery  will  be  found  in  the  expansion  of  the 
tibial  fascia  which  ensheathes  it  (page  313),  upon  the  tibialis  posticus 
muscle,  about  the  middle  of  the  limb.  Much  of  the  difficulty  in  reach- 
ing this  vessel  after  making  the  first  incision  is  due  to  then  changing 
the  position  of  the  leg,  which  should  not  be  done,  and  it  is  very  impor- 
tant to  remember  not  to  divide  the  soleus  muscle  too  close  to  the  tibia,  or 
the  operator  will  be  apt  to  detach  the  flexor  longus  digitorum  muscle  and 
get  into  the  substance  of  the  tibialis  posticus  muscle  beneath  the  vessel. 
In  the  ligation  of  no  other  artery  is  the  line  of  reference  so  strictly  to  be 
adhered  to  as  in  the  case  of  the  upper  part  of  the  posterior  tibial.  The 
posterior  tibial  nerve  is  usually  found  directly  over  the  sheath  of  the 
vessel,  above  the  middle  of  the  leg.  In  the  lower  third  of  its  course  the 
posterior  tibial  artery  is  more  accessible.  It  may  be  reached  by  an  in- 
cision midway  between  the  tendo  Achillis  and  the  posterior  border  of  the 
tibia,  and  it  will  be  found,  covered  by  two  layers  of  the  deep  fascia,  at 
the  outer  side  of  the  tendons  of  the  tibialis  posticus  and  flexor  longus 
digitorum,  with  the  nerve  external  to  it.  At  the  ankle  the  incision 
should  be  curved  over  the  course  of  the  artery,  midway  between  the  in- 
ternal malleolus  and  the  point  of  the  heel.     Its  exposure  in  this  situation 
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is  not  always  easy  of  accomplishment,  notwithstanding  that  the  vessel  can 
readily  be  felt  pulsating  here  through  the  surface-tissues.  It  is  embedded 
in  a  quantity  of  fat,  and  with  its  vence  comites  is  included  in  a  sheath 
of  interlacing  fibres  from  the  internal  annular  ligament  (page  345).  The 
nerve  is  very  close  to  the  outer  side  of  the  vessels,  and  before  attempt- 
ing to  pass  a  ligature  about  the  artery  the  foot  should  be  alternately 
extended  and  flexed,  so  as  to  render  the  nerve  clearly  distinguishable. 
After  the  incision  through  the  integument,  the  operator  should  remem- 
ber to  seek  for  the  vessel  nearer  to  the  bone  than  to  the  tendo  Achillis. 

The  collateral  circulation  after  ligation  of  the  posterior  tibial  artery 
below  the  origin  of  the  peroneal  branch  is  carried  on  by  the  many 
muscular  branches,  and  especially  by  the  communicating  artery  between 
it  and  the  peroneal  artery  and  its  connections  with  the  malleolar  rete. 

The  posterior  tibial  nerve  is  the  continuation  of  the  popliteal 
nerve.  It  descends  in  close  relation  to  the  corresponding  artery,  being 
at  first  either  superficial  to  it  or  at  its  inner  side;  but  lower  down  the 
nerve  always  crosses  to  the  outer  side,  as  already  described  (page  315), 
and  is  at  the  inner  border  of  the  tendo  Achillis  (Plate  92,  Fig.  4,  No. 
18).  The  first  branch  of  this  nerve  is  to  the  popliteus  muscle,  which 
is  large,  and  from  it  are  given  off  branches  to  the  medullary  canal  of 
the  tibia  and  to  the  interosseous  membrane.  The  latter  is  peculiar  for 
the  occasional  development  of  a  pseudo-ganglion  below  the  middle  of 
the  leg.  The  posterior  tibial  nerve  also  supplies  the  tibialis  posticus, 
soleus,  flexor  longus  digitorum,  and  flexor  longus  hallucis  muscles,  as 
well  as  the  periosteum  of  the  fibula.  At  the  ankle  several  cutaneous 
branches  are  given  off,  which  pierce  the  annular  ligament  and  supjdy 
the  skin  over  the  heel  and  the  adjacent  part  of  the  sole  of  the  foot. 
The  nerve  divides  into  the  external  and  internal  plantar  nerves,  exter- 
nally to  the  artery  (Plate  93,  Fig.  2,  No.  1). 

In  fractures  of  the  leg  usually  both  bones  are  broken  together;  but 
if  one  or  the  other  is  broken  separately  it  is  more  frequently  the  slender 
fibula  which  is  fractured,  rather  than  the  larger  and  stronger  tibia.  The 
fibula  is  so  well  protected  by  the  muscles  which  it  supports  that,  not- 
withstanding the  position  of  its  long  and  slender  shaft  upon  the  outer 
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side  of  the  leg,  where  it  is  naturally  more  exposed  to  injury,  it  is  very 
rarely  broken  unless  by  direct  violence.  When  the  fibula  is  broken  in 
the  lower  fourth  by  indirect  violence  the  fracture  may  be  due  to  either 
forcible  inversion  or  eversion  of  the  foot,  but  most  commonly  is  due  to 
eversion,  unless  the  external  lateral  ligament  of  the  ankle-joint  is  simul- 
taneously ruptured,  in  which  case  there  is  produced  an  outward  disloca- 
tion known  as  Pott's  fracture,  which  is  particularly  described  on  page 
3G0.  That  a  fracture  of  the  lower  third  of  the  shaft  of  the  fibula  alone 
without  any  dislocation  at  the  ankle  is  possible,  however,  was  demon- 
strated to  the  author  by  a  singular  coincidence,  for  while  actually  putting 
these  words  on  paper  he  was  summoned  to  a  patient  who  had  sustained 
such  an  injury  from  a  severe  wrench  to  the  right  foot,  which  was  prob- 
ably everted  in  regaining  his  equilibrium  from  a  slip  on  the  ice.  In 
fractures  of  the  fibula  alone,  the  unbroken  tibia  generally  affords  suf- 
ficient splintage  to  the  fragments. 

With  regard  to  the  tibia,  transverse  sections  of  its  shaft  show  that 
it  measures  below  the  tuberosities  four  and  a  half  centimetres,  or  one 
and  three-fourths  inches,  and  at  the  lower  end,  above  the  internal  mal- 
leolus, a  little  less, — three  and  three-fourths  centimetres,  or  about  one  and 
a  half  inches, — while  at  the  narrowest  part,  the  junction  of  the  lower 
with  the  middle  third  of  the  shaft,  it  measures  two  and  a  half  centi- 
metres, or  about  an  inch.  The  latter  point  is  the  most  common  seat  of 
fracture  of  the  tibia  from  indirect  violence;  but  any  part  of  the  bone 
may  be  broken  by  direct  violence.  Fractures  of  the  tibia  are  often 
comminuted,  and  very  frequently  also  compound,  owing  to  the  great 
extent  of  surface  which  the  shaft  of  the  bone  presents  with  only  the 
slight  covering  afforded  by  the  skin  and  subcutaneous  fascia.  In  frac- 
ture from  indirect  violence  the  breach  in  the  bone  is  usually  oblique, 
and  extends  downward  from  behind  forward  and  to  a  slight  degree 
inward.  The  fibula  is  usually  broken  at  the  same  time,  but  at  a  higher 
level  than  the  tibia.  The  foot,  being  as  it  were  semi-detached,  is  drawn 
upward  by  the  contraction  of  the  muscles  of  the  calf,  so  that  the  lower 
fragments  of  the  tibia  and  fibula  pass  behind  the  upper  fragments.  At 
the   same   time,  owing   to  the   obliquity  of  the   fractured   line,  the   foot 
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and  the  lower  part  of  the  leg  are  turned  outward.  The  eversion  is  also 
often  increased  by  the  weight  of  the  foot.  If  the  line  of  fracture  is 
transverse  there  may  be  little  or  no  deviation  from  the  normal   position. 

In  amputation  through  the  middle  of  the  leg,  by  antero-posterior 
flaps,  the  relations  of  the  severed  parts  as  they  appear  upon  the  right 
limb  are  as  follows  (Plate  95,  Fig.  4).  In  the  anterior  flap  are  the 
skin  and  fascia  in  close  relation  to  the  inner  surface  of  the  sawn  end  of 
the  tibia,  and  covering  the  cut  upper  parts  of  the  tibialis  anticus  and 
extensor  communis  digitorum  muscles,  as  well  as  the  upper  parts  of  the 
peroneus  longus  and  peroneus  brevis  muscles ;  the  anterior  tibial  vessels 
and  nerve  are  between  the  bones  (No.  3),  and  the  musculo-cutaneous 
nerve  is  upon  the  outer  side  and  the  internal  saphenous  vein  upon  the 
inner  side  of  the  anterior  flap.  In  the  posterior  flap  are  the  skin,  the 
gastrocnemius,  plantaris,  soleus,  tibialis  posticus,  and  flexor  longus  digi- 
torum muscles,  the  posterior  tibial  vessels  and  nerves  (No.  10),  and  the 
peroneal  vessels  (No.  6).  About  the  middle  of  the  margin  of  the  poste- 
rior flap  are  the  external  saphenous  vein  and  the  external  saphenous 
nerve  (No.  7). 

The  development  of  both  the  tibia  and  the  fibula,  like  that  of  the 
radius  and  the  ulna  in  the  forearm,  occurs  from  three  centres  of  ossifi- 
cation. The  shaft  of  the  tibia  first  shows  a  centre  in  its  upper  part 
about  the  eighth  week  of  foetal  life,  the  centre  for  the  upper  epiphysis 
appearing  about  the  second  week  after  birth,  and  the  centre  for  the 
lower  epiphysis  at  the  second  year.  The  latter  unites  with  the  shaft 
in  the  eighteenth  year,  while  the  former  does  not  become  consolidated 
before  the  twenty-first  year.  The  shaft  of  the  fibula  begins  to  ossify- 
also  about  the  eighth  week  of  foetal  life.  The  centre  for  the  upper 
epiphysis  begins  about  the  fourth  year,  the  centre  for  the  lower  epiph- 
ysis earlier,  during  the  second  year.  The  lower  epiphysis  of  the  fibula 
is  first  attached  to  the  shaft  about  the  twentieth  year,  and  the  upper  not 
until  the  twenty-third  year.  The  fibula  should  be  noted  as  presenting 
an  exception  to  the  rule  that  the  epiphysis  which  ossifies  first  joins  the 
shaft  last,  probably  because  of  the  rudimentary  nature  of  the  head  of 

the  bone. 
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THE  BEGION  OF  THE  ANKLE  AND  THE  FOOT. 

The  skeleton  of  the  foot  consists  of  the  tarsus,  the  posterior  portion, 
the  metatarsus,  the  median  portion,  and  the  phalanges,  or  the  digital 
extremities.  In  general  arrangement  the  bones  which  compose  these 
different  portions  of  the  foot  correspond  to  those  of  the  hand,  but  they 
are  specially  modified  so  as  to  adapt  them  to  firmness  and  strength, 
rather  than  to  mobility. 

The  tarsus  is  greater  in  length  than  the  metatarsus,  while  the  meta- 
tarsus is  longer  than  the  phalanges,  which  is  the  reverse  of  the  relative 
proportions  of  their  analogues  in  the  hand. 

The  plantar  surface  of  the  foot  is  after  birth  always  normally  turned 
downward,  and  the  dorsal  surface  upward,  the  foot  being  consequently  in 
a  permanent  condition  of  pronation  and  over-extension. 

There  are  seven  tarsal  bones,  each  of  which  is  short  and  thick  and 
composed  of  cancellous  tissue  enclosed  in  a  compact  layer.  They  are 
arranged  in  three  groups,  the  posterior  or  basal,  consisting  of  the  astrag- 
alus and  the  os  calcis,  the  central,  of  the  scaphoid,  and  the  anterior  or 
distal,  of  the  cuboid  and  the  three  cuneiform  bones.  The  dorsal  surfaces 
of  the  tarsal  bones  are  comparatively  smoother  than  the  plantar  surfaces, 
which  present  projections  for  the  attachment  -  of  the  ligaments  and  are 
grooved  for  the  play  of  the  flexor  tendons,  while  the  lateral  borders, 
which  are  in  contact  with  one  another  in  the  recent  state,  are  covered 
with  articular  cartilage.  The  contiguous  surfaces  of  the  tarsal  bones 
form  gliding  joints  with  one  another,  but  the  degree  of  motion  between 
any  two  of  the  anterior  group  of  bones  is  even  less  than  that  between 
the  corresponding  carpal  bones  (page  397,  Vol.  I.).  There  is,  however, 
a  considerable  degree  of  rotation,  as  well  as  of  abduction  and  adduction, 
between  the  astragalus  and  the  os  calcis  and  the  scaphoid,  which  should 
not  be  overlooked  in  examining  the  ankle-joint  above,  as  the  motion  of 
the  former  is  sometimes  erroneously  attributed  to  the  latter. 

The  astragalus  is  the  uppermost  bone  of  the  tarsus,  and  the  only 
one  which  comes  in  direct  contact  with  the  bones  of  the  leg.     Generally 
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speaking,  this  bone  consists  of  a  body,  which  projects  posteriorly,  and  a 
convex  portion,  the  head,  which  projects  anteriorly.  The  latter  presents 
an  elongated  ovoid  convex  surface,  which  in  the  recent  state  is  provided 
with  cartilage  and  articulates  with  the  scaphoid  bone.  The  upper  or 
trochlear  surface  is  quadrate  in  form,  slightly  concave  from  side  to  side, 
and  decidedly  convex  from  before  backward.  It  is  also  narrower  in  front 
than  it  is  behind.  It  is  received  into  the  intermalleolar  notch  formed  by 
the  lower  ends  of  the  leg-bones,  and  its  plane  is  horizontal  when  in  posi- 
tion against  the  tibia.  The  under  surface  presents  two  facets,  separated 
by  a  deep  groove  which  extends  forward  and  outward  and  is  broader 
and  deeper  in  front  than  it  is  behind.  This  groove  forms  a  canal,  the 
sinus  tarsi,  with  a  similar  groove  upon  the  upper  surface  of  the  os  calcis, 
and  is  occupied  in  the  recent  state  by  the  calcaneo-astragaloid  ligament. 
The  anterior  facet  is  often  divided  by  a  ridge,  so  that  its  front  portion 
rests  upon  the  calcaneo-astragaloid  ligament  and  its  back  portion  articu- 
lates with  the  lesser  process  of  the  os  calcis,  or  sustentaculum  tali.  The 
posterior  facet  is  much  larger  than  the  anterior,  and  is  deeply  concave, 
articulating  accurately  with  the  external  facet  on  the  os  calcis.  From  the 
under  surface  a  posterior  process  is  elongated,  which  is  variably  grooved 
for  the  tendon  of  the  flexor  longus  hallucis  muscle.  The  outer  part  of 
this  process  is  called  the  external  tubercle,  and  occasionally  it  is  a  sepa- 
rate little  bone,  the  os  trigonum.  It  is  important,  as  it  limits  the  degree 
of  flexion  at  the  ankle-joint.  Laterally  the  astragalus  is  marked  by  an 
ear-shaped  facet  for  the  internal  malleolus,  and  by  a  triangular  facet 
which  is  concave  from  above  downward  for  the  external  malleolus.  It 
should  be  noted  that  when  the  foot  is  extended  the  anterior  part  of 
the  trochlear  surface  and  margins  of  the  head  of  the  astragalus  can 
be  detected  through  the  skin. 

The  os  calcis,  or  calcaneum,  is  the  largest  and  strongest  of  the  tarsal 
bones,  and  is  placed  below  the  astragalus,  with  its  long  axis  directed 
forward  and  outward.  It  projects  backward  to  a  variable  extent  in 
different  individuals,  forming  the  heel.  This  projection  is  called  the 
tuber  calcanei:  its  posterior  surface  is  smooth  above  and  covered  by 
a  bursa,  while  below  it  is   rough  and  vertically  ridged   for   the  attach- 
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ment  of  the  tendo  Achillis.  The  upper  surface  of  the  bone  between 
the  point  of  the  heel  and  the  external  tubercle  of  the  astragalus  is 
convex  from  side  to  side  and  concave  from  before  backward,  correspond- 
ing to  the  fatty  tissue  which  intervenes  between  the  tendo  Achillis  and 
the  back  of  the  ankle-joint  in  the  recent  state.  Anterior  to  this  are 
the  facets  for  articulation  with  the  astragalus,  which  are  two  or  three 
in  number  according  to  the  condition  of  the  opposing  surfaces,  and  are 
separated  by  a  groove  similar  to  that  upon  the  astragalus  in  which,  as 
already  stated,  the  interosseous  ligaments  are  lodged.  The  outer  articular 
surface  is  larger  than  the  inner  one,  which  is  sometimes  subdivided  into 
two  parts.  The  inner  articular  surface  is  supported  on  a  process  which 
projects  inwardly  and  is  known  as  the  lesser  process  of  the  calcaneum, 
or  the  sustentaculum  tali.  The  anterior  portion  of  the  bone  is  called 
the  greater  process.  It  presents  a  facet  in  front  for  articulation  with 
the  cuboid  bone,  and  upon  its  upper  surface  tbere  is  a  rough  depression 
for  the  origin  of  tbe  extensor  brevis  digitorum  muscle  and  the  attach- 
ment of  many  ligaments.  The  lower  surface  of  the  os  calcis  is  narrow, 
convex  from  side  to  side,  and  presents  posteriorly  a  small  outer  tubercle 
and  a  large,  broad  inner  tubercle,  which  forms  the  support  of  the  heel 
(Plate  94,  Fig.  1,  No.  6).  The  external  surface  is  broad,  flat,  and  sub- 
cutaneous. A  slight  tubercle  marks  the  bone  opposite  the  tip  of  the 
external  malleolus  and  affords  attachment  for  the  middle  portion  of  the 
external  lateral  ligament.  A  variably-developed  peroneal  ridge  in  front 
of  this  tubercle  separates  the  tendon  of  the  peroneus  brevis  above  from 
the  tendon  of  the  peroneus  longus  below.  The  internal  surface  pre- 
sents a  deep  concavity  directed  obliquely  forward  and  downward  for  the 
lodgement  of  the  plantar  vessels  and  nerves  and  flexor  tendons  in  their 
passage  to  the  sole  of  the  foot.  From  this  surface  the  lesser  process 
projects  inwardly  and  supports  the  anterior  articular  surface  of  the  as- 
tragalus, as  already  described. 

The  scaphoid  bone  (or  navicular  bone)  is  situated  in  front  of  the 
astragalus,  with  which  it  articulates  by  a  concave  oval  surface.  Ante- 
riorly, the  bone  is  oblong,  convex  from  side  to  side,  and  subdivided  by 
two  ridges   into   three   facets   for   articulation  with   the   three   cuneiform 
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bones.  The  upper,  lower,  and  external  surfaces  are  roughened  for  the 
attachment  of  ligaments.  Upon  the  inner  surface  there  is  a  rounded 
eminence,  the  tuberosity  of  the  scaphoid,  which  is  an  important  land- 
mark, as  it  can  always  be  felt. 

The  cuboid  bone  is  in  front  of  the  os  calcis,  upon  the  outer  side  of 
the  foot.  Upon  its  anterior  surface  there  is  a  vertical  ridge  separating 
the  facets  for  the  metacarpal  bones  of  the  fourth  and  fifth  toes,  the 
inner  facet  being  quadrilateral  in  form,  and  the  outer  one  being  larger 
and  triangular.  The  inner  surface  presents  a  facet  for  the  external 
cuneiform  bone.  The  outer  surface  is  comparatively  short,  and  is  deeply 
notched  at  the  commencement  of  the  peroneal  groove,  which  extends 
obliquely  forward  and  inward  on  the  plantar  surface  of  the  bone  and 
lodges  the  tendon  of  the  peroneus  longus  muscle  (page  310).  Behind 
the  groove  is  the  cuboid  tuberosity,  for  the  attachment  of  the  calcaneo- 
cuboid ligament.  Toward  the  centre  of  the  plantar  surface  of  the  foot 
there  is  a  posterior  process  of  the  cuboid  bone,  which  is  overlapped  by 
a  depression  on  the  corresponding  surface  of  the  os  calcis,  and  is  note- 
worthy because  it  impinges  upon  the  line  of  Chopart,  which  extends 
across  the  astragalo-scaphoid  and  calcaneo-cuboid  joints  and  is  sometimes 
used  for  amputation  in  this  region   (Plate  96,  Fig.  4). 

Of  the  three  cuneiform  bones  the  internal  is  the  largest.  It  articu- 
lates by  a  concave,  triaugular  surface  posteriorly  with  the  inner  facet  on 
the  front  of  the  scaphoid  bone,  and  by  a  kidney-shaped  surface  ante- 
riorly with  the  metatarsal  bone  of  the  great  toe.  Internally  it  is  broad, 
subcutaneous,  and  grooved  for  the  tendon  of  the  tibialis  anticus  muscle 
(page  305),  while  the  plantar  surface  is  rough  for  the  attachment  of 
ligaments  and  the  insertion  of  the  tendon  of  the  tibialis  posticus  (page 
315).  Externally  it  presents  upon  its  upper  and  its  lower  borders  an 
L-shaped  articular  surface  for  the  middle  cuneiform  bone  behind  and 
the  second  metatarsal  bone  in  front. 

The  middle  cuneiform  bone  is  the  smallest  not  only  of  the  cuneiform 
bones,  but  also  of  the  entire  tarsus.  Its  posterior  surface  is  broader  than 
its  anterior,  and  therefore  it  is  more  distinctly  wedge-shaped  than  its 
fellows.     It  articulates  posteriorly  with  the  middle  facet  on  the  front  of 


PLATE   92. 


The  muscles  on  the  front  of  the  left  leg,  and  the  relations  of  the  anterior  tibial  artery  at  the  ankle. 


1.  The  aponeurotic  knee-cap. 

2.  The  inner  portion  of  the  gastrocnemius  muscle. 

3.  The  shaft  of  the  tibia. 

4.  The  tendon  of  the  tibialis  anticus  muscle. 

5.  The  anterior  tibial  artery. 

6.  The  anterior  tibial  nerve. 

7.  The  anterior  annular  ligament. 

8.  The  anterior  tibial  nerve  over  the  instep. 

9.  The  dorsalis  pedis  artery. 
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tendon  of  the  extensor  proprius  hallucis  muscle. 

tibialis  anticus  muscle. 

peroneus  longus  muscle. 

extensor  longus  digitorum  muscle. 

extensor  proprius  hallucis  muscle. 

tendons  of  the  extensor  longus  digitorum  muscle. 

external  malleolus. 

tendon  of  the  peroneus  tertius  muscle. 

extensor  brevis  digitorum  muscle. 


The  upper  portion  of  the  gastrocnemius  muscle  removed  to  expose  the  soleus  muscle  and  the  long  tendon  of  the 
plantaris  muscle  of  the  right  leg;  also  the  branches  of  the  internal  popliteal  nerve. 

9.  The  attachment  of  the  tendon  of  the  plantaris  muscle 


1.  The  popliteal  artery. 

2.  The  cut  inner  head  of  the  gastrocnemius  muscle. 

3.  The  tendons  of  the  inner  hamstring  muscles. 

4.  The  popliteus  muscle. 

6.  The  tendon  of  the  plantaris  muscle. 

6.  The  soleus  muscle. 

7.  The  lower  portion  of  the  gastrocnemius  muscle. 

8.  Branches  of  the  posterior  tibial  nerve. 


to  the  os  calcis. 

10.  The  popliteal  vein. 

11.  The  internal  popliteal  nerve. 

12.  The  external  popliteal  or  peroneal  nerve. 

13.  The  cut  outer  head  of  the  gastrocnemius  muscle. 

14.  The  nerve  to  the  soleus  muscle. 

15.  The  tendo  Achillis. 

16.  The  communicans  fibularis  nerve. 


Figure   3. 


Dissection  of  the  back  of  the  left  leg  and  the  popliteal  space. 


1.  The  tendon  of  the  biceps  muscle. 

2.  The  superior  internal  articular  artery. 

3.  The  external  popliteal  nerve. 

4.  The  internal  popliteal  nerve. 

6.  The  inferior  external  articular  artery. 

6.  The  head  of  the  fibula. 

7.  The  shaft  of  the  fibula. 

8.  The  peroneal  artery  and  its  vense  comites. 

9.  The  nerve  to  the  peroneus  longus  muscle. 

10.  The  peroneus  longus  muscle. 

11.  The  tendon  of  the  peroneus  longus  muscle. 
32.  The  tendon  of  the  peroneus  brevis  muscle. 

13.  The  tendon  of  the  flexor  longus  hallucis  muscle. 

14.  The  cut  tendo  Achillis. 

15.  The  posterior  tibial  nerve. 


16.  The  popliteal  artery  and  vein. 

17.  The  semi-membranosus  muscle. 

18.  The  semi-tendinosus  muscle. 

19.  The  nerve  to  the  tibialis  posticus  muscle. 

20.  The  cut  inner  head  of  the  gastrocnemius  muscle. 

21.  The  nerve  to  the  popliteus  muscle. 

22.  The  popliteus  muscle. 

23.  The  nerve  to  the  flexor  longus  digitorum  muscle. 

24.  The  flexor  longus  digitorum  muscle. 

25.  The  posterior  tibial  nerve. 

26.  The  posterior  tibial  artery  and  its  vense  comites. 

27.  The  flexor  longus  hallucis  muscle. 

28.  The  tendon  of  the  tibialis  anticus  muscle. 

29.  The  tendon  of  the  tibialis  posticus  muscle. 

30.  The  posterior  tibial  nerve  and  vessels. 


Figure   4. 

Deep  dissection  of  the  back  of  the  left  leg,  to  show  especially  the  tibialis  posticus  muscle  and  the  peroneal  vessels. 


1.  The  external  popliteal  nerve. 

2.  The  popliteal  vein. 

3.  The  internal  popliteal  nerve. 

4.  The  tendon  of  the  biceps  muscle. 

5.  The  peroneus  longus  muscle. 

6.  The  peroneal  artery  and  its  vense  comites. 

7.  The  shaft  of  the  fibula. 

8.  The  flexor  longus  hallucis  muscle  reflected. 

9.  The  posterior  peroneal  artery. 

10.  The  tendon  of  the  peroneus  longus  muscle. 

11.  The  popliteal  artery. 


12.  The  tendon  of  the  semi-tendinosus  muscle. 

13.  The  cut  inner  head  of  the  gastrocnemius  muscle. 

14.  The  popliteus  muscle. 

15.  The  posterior  tibial  artery  and  its  venae  comites. 

16.  The  shaft  of  the  tibia. 

17.  The  tibialis  posticus  muscle. 

18.  The  posterior  tibial  nerve  and  vessels. 

19.  The  cut  tendon  of  the  flexor  longus  digitorum  muscle. 

20.  The  cut  tendon  of  the  flexor  longus  hallucis  muscle. 

21.  The  cut  tendo  Achillis. 
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the  scaphoid   bone,  and   anteriorly  it   presents  a  triangular  facet   for  the 
head  of  the   second   metatarsal   bone.     Laterally  it   articulates  with    the 
internal  and  external  cuneiform  bones.     The  latter  articulates  posteriorly 
with  the  outer  facet  on  the  front  of  the  scaphoid    bone,  and  anteriorly 
with  the  third  or  middle  metatarsal   bone.     The  lines  of  these  articula- 
tions are  oblique  with  the  axis  of  the  foot,  the  posterior  line  forming  an 
acute  angle  with  the  outer  side  of  the  bone,  and  the  anterior  line  form- 
ing an  acute  angle  with  the  inner  side  of  the  bone.      Upon  the  outer 
and  inner  surfaces  it  articulates  respectively  with  the  cuboid  and  middle 
cuneiform  bones.     It  also  presents  upon  the  distal  border  of  the  outer  sur- 
face a  small  facet  for  the  inner  side  of  the  base  of  the  fourth  metatarsal 
bone,  and   a   similar   facet,  but   larger,  upon  the  inner  surface,  for  the 
outer  side  of  the  base  of  the  second  metatarsal  bone.     These  features  are 
of  special  importance  with  reference  to  the  proper  comprehension  of  the 
character  of  the  tarso-metatarsal  joint,  which  is  explained  on  page  338. 
When  the  entire  skeleton  of  the  foot  is  examined,  it  will  be  seen  that 
the  narrowest  part  is  formed  by  the  projection  of  the  os  calcis,  or  heel, 
that  it  widens  at  the  heads  of  the  metatarsal  bones,  and  that  the  arrange- 
ment of  the  bones  between  these  points  produces  an  antero-posterior  or 
longitudinal  arch.     The    piers  or  buttresses  of   this   arch  are  formed  by 
the  tubercles  of  the  os  calcis   behind  and   the  distal  end  of  the   meta- 
tarsal  bone  of  the   great  toe   in    front   upon   the   inner   side,  while   the 
tuberosity  of  the   metatarsal   bone  of  the   little  toe   constitutes  an  addi- 
tional but  weaker  pier  in  front  upon  the  outer  side.     The  highest  point 
of  the  longitudinal  arch  in  front  of  the  ankle  is  called  the  instep.     It 
corresponds  to  the  joint  between  the  astragalus  and  the  scaphoid  bone: 
it  is,  moreover,  the  weakest  part  of  the  arch,  being  provided  upon  the 
plantar  surface  with  the  inferior  calcaneo-scaphoid  ligament,  which,  being 
composed  chiefly  of  elastic  fibres,  allows   the  arch   to   yield  slightly,  so 
that   it   serves   not   only  to   enable   the   foot   to  withstand   the   effect   of 
shocks  received  upon    its    anterior  surface,  but   also  to  contribute  to  the 
springy  action  of  the    foot,  so  essential  in  active  exercise.     The  weight 
of  the  body  is    chiefly  received    upon    the    arch    extending  between  the 
heel  and  the  ball  of  the  great  toe,  and  the  foot  has  therefore  been  con- 
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sidered  to  consist  of  an  inner  or  essential  portion,  composed  of  the 
astragalus,  the  scaphoid,  the  three  cuneiform  hones,  and  the  inner  three 
metatarsal  bones  with  their  corresponding  phalanges,  while  the  outer  or 
accessory  portion  is  composed  of  the  os  calcis,  the  cuboid,  and  the  bones 
of  the  two  outer  toes.  Besides  the  longitudinal  arch,  the  plantar  surface 
of  the  foot  presents  a  transverse  half-arch,  which  is  especially  recognizable 
in  the  mid-tarsal  portion  beneath  the  instep. 

When  the  imprint  of  a  wet  foot  upon  a  smooth  floor  is  examined, 
the  broad  impressions  made  by  the  heel  and  the  balls  of  the  toes  are 
generally  connected  on  the  outer  side  by  a  band,  which  is  narrower  or 
broader  according  to  the  development  of  the  longitudinal  arch.  The 
impression  of  the  entire  sole  will  be  made  if  the  bridge  of  the  instep 
is  low,  as  in  flat-footed  people,  while  in  those  whose  arched  insteps 
are  very  high  the  only  impressions  thus  made  correspond  to  the  heel 
and  the  balls  of  the  toes,  the  intervening  j>ortions  of  the  sole  hardly 
touching  the  surface  upon  the  outer  side.  The  half-arches  of  the  two 
feet  when  the  latter  are  placed  upon  the  ground  as  in  the  attitude  of 
attention  may  be  considered  to  form  a  complete  transverse  arch  or 
dome.  This  is  of  no  little  importance  in  maintaining  the  erect  position, 
as  it  serves  as  a  firm  basis  of  support  and  equally  distributes  the  weight 
transmitted  through  the  two  legs. 

The  longitudinal  arch  is  directed  a  little  outward  from  the  axis  of 
the  normally-formed  foot,  and  when  the  foot  is  planted  upon  the  ground 
and  looked  at  from  above  the  inner  border  will  be  seen  to  be  slightly 
concave  and  the  outer  border  convex.  In  the  condition  of  flat-foot, 
however,  the  inner  border  forms  a  straight  line  instead  of  a  curve, 
owing  to  the  sinking  of  the  longitudinal  arch,  which  brings  the  sole 
almost  to  a  level.  The  maintenance  of  the  natural  longitudinal  arch  as 
well  as  of  the  transverse  half-arch  of  the  foot  is  due  not  only  to  the 
conformation  of  the  bones,  but  also  to  the  peculiar  ligaments  and  tendons 
on  the  plantar  surface  of  the  foot.  With  regard  to  the  ligaments  in 
this  region,  it  may  be  said  that  their  fibres  have  a  general  tendency 
to  become  cords  and  form  fasciculi  rather  than  expansions  such  as  are 
characteristic  of  the  ligaments  of  the  hand. 
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The  ankle-joint  is  formed  by  the  trochlear  surface  of  the  astrag- 
alus received  against  the  lower  end  of  the  tibia  and  articulating  by  its 
two  lateral  facets  with  the  malleolus  of  the  tibia  upon  the  inner  side 
and  with  the  malleolus  of  the  fibula  upon  the  outer  side.  It  is  a  gin- 
glymus  or  hinge  joint.  The  bony  surfaces  are  covered  with  cartilage 
and  enclosed  by  a  capsular  ligament,  which  is  strengthened  upon  the 
sides  by  special  lateral  ligaments. 

The  capsular  ligament  is  attached  above  to  the  front  and  posterior 
edges  of  the  articular  surface  of  the  tibia,  and  below  to  the  margin 
of  the  upper  articular  surfaces  of  the  astragalus.  It  is  very  weak 
posteriorly,  where  it  is  inseparable  from  the  synovial  membrane  lining 
the  joint,  while  anteriorly  it  is  reinforced  by  some  oblique  fibres  and 
is  separated  from  the  synovial  membrane  by  a  quantity  of  fat.  The 
oblique  fibres  are  particularly  developed  upon  that  part  of  the  capsule 
which  extends  from  the  supra-articular  ridge  on  the  front  of  the  tibia 
and  the  internal  malleolus  to  the  front  of  the  neck  of  the  astragalus, 
this  portion  of  the  capsule  being  sometimes  specialized  as  the  anterior 
ligament.  When  the  ankle  is  strongly  flexed  the  anterior  ligament 
becomes  folded  transversely,  and  when  it  is  extended  the  posterior  part 
of  the  capsule  is  similarly  folded,  but  to  a  lesser  degree.  The  inter- 
nal lateral  ligament,  or  deltoid  ligament,  consists  of  a  double  layer  of 
specialized  fibres  upon  the  inner  side  of  the  capsule.  The  superficial 
layer  extends  vertically  from  the  notch  on  the  lower  end  of  the  internal 
malleolus  to  the  contiguous  border  of  the  astragalus  and  the  susten- 
taculum tali  of  the  os  calcis,  some  of  the  fibres  expanding  in  front  to 
be  inserted  upon  the  scaphoid  bone  and  the  inferior  calcaneo-scaphoid 
ligament.  The  deeper  layer  consists  of  a  short,  strong  band  connecting 
the  apex  of  the  internal  malleolus  with  the  astragalus  below  the  articu- 
lar surface.  The  external  lateral  ligament  consists  of  three  special  cord- 
like bands  or  fasciculi,  which  have  received  the  following  designations : 
the  anterior  astragalo-fibular  ligament,  extending  from  the  front  of  the 
external  malleolus  to  the  outer  part  of  the  neck  of  the  astragalus ;  the 
calcaneo-fibular   ligament,   passing    from    the   lower   end    of  the   external 

malleolus  to  the  os  calcis ;   and  the  posterior  astragalo-fibular  ligament, 
Vol.  II.— 42 
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extending  from  the  depression  on  the  back  of  the  external  malleolus  to 
the  notch  on  the  posterior  surface  of  the  astragalus.  The  synovial  mem- 
brane lines  the  capsule  in  relation  to  the  ankle-joint,  and  extends  a  short 
fold  upward  between  the  lower  ends  of  the  tibia  and  the  fibula. 

The  security  of  the  ankle-joint  depends  upon  the  great  strength  of 
the  lateral  ligaments.  Although  the  formation  of  the  ankle  chiefly 
allows  the  foot  to  be  extended  or  flexed  upon  the  leg,  yet  it  is  not  so 
perfect  a  hinge-joint  that  the  motions  are  limited  to  these  directions.  In 
extension  there  is  also  a  slight  lateral  movement  of  the  foot,  which  is  due 
partly  to  the  fact  that  the  internal  malleolus  is  shorter  than  the  outer,  and 
partly  to  the  narrower  end  of  the  astragalus  being  in  that  position  brought 
into  the  widest  part  of  the  intermalleolar  notch.  It  should  also  be  re- 
membered that  the  ligaments  of  the  inferior  tibio-fibular  joint,  especially 
the  transverse  (page  301),  do  not  confine  the  external  malleolus  firmly, 
so  that  in  flexion  when  the  wide  part  of  the  astragalus  is  driven  forcibly 
between  the  two  malleoli,  as  in  a  sprain  of  the  ankle,  the  outer  malle- 
olus is  raised  a  little,  thereby  diminishing  the  effect  of  the  violence, 
which  would  probably  more  often  result  in  fracture  of  the  fibula  if  it 
were  not  for  the  spring-like  provision  of  the  transverse  ligament. 
Flexion  of  the  ankle  is  limited  by  the  prominence  in  front  of  the  neck 
of  the  astragalus.  The  arrangement  of  the  many  tendons  which  sur- 
round the  ankle-joint  also  contributes  much  to  its  protection :  thus,  be- 
hind in  the  middle  line  is  the  tendo  Achillis,  upon  the  outer  side  and 
behind  the  external  malleolus  are  the  tendons  of  the  peroneus  longus 
and  peroneus  brevis  muscles,  upon  the  inner  side  and  behind  the  in- 
ternal malleolus  are  the  tendons  of  the  flexor  longus  hallucis,  flexor 
longus  digitorum,  and  tibialis  posticus  muscles,  while  in  front  from 
within  outward  are  the  tendons  of  the  tibialis  anticus,  extensor  hallucis, 
extensor  longus  digitorum,  and  peroneus  tertius  muscles  (Plates  92,  93, 
and  94). 

The  arteries  which  supply  the  ankle-joint  are  derived  from  the  mal- 
leolar branches  of  the  anterior  tibial  artery  (page  309)  and  peroneal 
artery  (page  317).  The  nerves  are  branches  of  the  anterior  and  poste- 
rior tibial  nerves. 
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The  most  important  of  the  intertarsal  joints  are  those  which  the  under 
surfaces  of  the  astragalus  form  with  the  os  calcis  and  the  scaphoid,  which 
permit  of  the  abduction  and  adduction  of  the  foot,  so  useful  in  walking 
and  in  running.  The  astragalo-calcanean  joint  is  provided  with  a  cap- 
sule, certain  portions  of  which  have  been  specialized  as  the  posterior 
astragalo-calcanean  ligament,  which  extends  from  the  external  tubercle  at 
the  back  of  the  astragalus  to  the  upper  and  inner  surface  of  the  os  calcis, 
and  the  external  astragalo-calcanean  ligament,  which  extends  from  the 
bone  in  front  of  the  anterior  portion  of  the  external  lateral  ligament 
to  the  outer  surface  of  the  os  calcis.  But  the  strongest  of  all  the  con- 
necting bands  between  the  os  calcis  and  the  scaphoid  is  the  interosseous 
calcaneo-astragaloid  ligament,  which  consists  of  a  thick  band  of  vertical 
and  oblique  fibres  occupying  the  sinus  tarsi,  formed  by  the  juxtaposition 
of  the  grooves  on  the  opposing  bones,  already  described  (page  323). 

The  astragalo-calcaneo-scaphoid  joint  is  an  arthrodial  joint.  The 
rounded  head  of  the  astragalus  rests  upon  the  glenoid  surface  on  the 
posterior  part  of  the  scaphoid  bone,  and  the  anterior  concave  facet  on  the 
sustentaculum  tali,  as  well  as  on  the  calcaneo-astragaloid  ligament,  which 
connects  the  anterior  border  of  that  process  with  the  lower  border  of  the 
scaphoid  bone.  The  portion  of  this  ligament  upon  which  the  head  of 
the  astragalus  rests  is  provided  with  a  disk  of  fibro-cartilage.  A  few 
weak  fibres  passing  obliquely  from  the  neck  of  the  astragalus  to  the 
upper  surface  of  the  scaphoid  are  called  the  superior  astragalo-scaphoid 
ligament.  This  joint  is  provided  with  an  extension  of  the  synovial 
membrane  from  the  anterior  calcaneo-astragaloid  joint.  Dislocation  may 
occur  more  readily  at  the  astragalo-scaphoid  joint  than  at  any  of  the 
other  independent  joints  of  the  foot,  owing  to  the  weak  nature  of  its 
construction. 

The  calcaneo- cuboid  joint  is  provided  with  a  synovial  cavity  enclosed 
by  a  feeble  capsule  which  is  reinforced  by  the  following  accessory  bands : 
the  superior  calcaneo-cuboid  ligament,  a  narrow  band  connecting  the  os 
calcis  and  the  cuboid  on  the  dorsal  surface;  the  inferior  calcaneo-cuboid 
ligament,  a  broad,  strong  band  extending  from  the  anterior  tubercle  on 
the  under  surface  of  the  os  calcis  to  the  contiguous  surface  and   tuber- 
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osity  of  the  cuboid  bone ;  and  the  internal  calcaneo-cuboid  ligament, 
which  attaches  the  inner  side  of  the  cuboid  bone  to  the  anterior  and 
inner  surface  of  the  os  calcis.  The  calcaneo-cuboid  joint  and  the  adja- 
cent intertarsal  joints  are  protected  upon  their  plantar  surfaces  by  the 
long  calcaneo-cuboid  or  long  plantar  ligament,  which  arises  from  the 
rough  under  surface  of  the  os  calcis  and  its  tubercles  and  passes  for- 
ward, dividing  into  superficial  and  deep  lamellae.  The  superficial  layer 
is  the  longer,  and  expands  to  be  attached  into  the  bases  of  the  three 
outer  metatarsal  bones,  giving  origin  to  the  adductor  obliquus  hallucis 
and  other  muscles  of  the  sole,  besides  ensheathing  the  tendon  of  the 
peroneus  longus  muscle  as  it  passes .  in  the  groove  on  the  under  sur- 
face of  the  cuboid  bone.  The  deep  layer  expands  to  be  inserted  at  the 
tuberosity  and  inner  border  of  the  cuboid  bone.  Beneath  the  super- 
ficial layer  of  the  long  plantar  ligament  there  are  several  fasciculi,  which 
have  been  specialized  as  the  anterior  transverse  tarso-metatarsal  ligament 
and  the  posterior  transverse  intertarsal  ligament. 

The  scapho-cuneiform  joint  connects  the  three  cuneiform  bones  with 
the  anterior  surface  of  the  scaphoid  bone.  It  is  provided  with  a  single 
capsule  lined  with  synovial  membrane  which  is  projected  between  the 
cuneiform  bones  and  the  outer  cuneiform  and  the  adjacent  cuboid  bone, 
and  usually  also  between  the  scaphoid  and  cuboid  bones.  The  fibres 
forming  the  dorsal  part  of  the  capsule  separate  into  five  slips,  which 
pass  from  the  scaphoid,  one  going  to  the  external  cuneiform,  two  to  the 
middle  cuneiform,  and  two  to  the  internal  cuneiform.  The  plantar  por- 
tion of  the  capsule  is  inseparable  from  the  tendon  of  the  tibialis  posticus 
muscle,  prolonging  its  insertion  to  the  under  surfaces  of  the  three  cunei- 
form bones.  The  joints  connecting  the  cuneiform  bones  with  one  an- 
other, and  the  external  cuneiform  with  the  cuboid,  are  further  supplied 
by  interosseous  ligaments  consisting  of  strong  transverse  fibres,  and  of 
many  small  bands  of  parallel  fibres  upon  the  upper  and  lower  surfaces, 
called  respectively  dorsal  and  plantar  ligaments.  There  is  very  little 
movement  between  the  cuneiform  bones,  the  joint  between  them  and  the 
scaphoid  bone  being  more  movable.  This,  in  conjunction  with  the  gliding 
motion  which  is  permitted  at  the  medio-tarsal  line  extending  across  the 


THE  REGION  OF   THE  ANKLE  AND   THE  FOOT.  333 

astragalo-scaphoid  and  calcaneocuboid  joint,  contributes  to  the  rotation 
of  tbe  foot,  which  permits  the  sole  to  be  turned  outward  and  inward 
as  well  as  extended  and  flexed. 

The  metatarsal  bones  are  five  in  number,  arranged  in  a  closely- 
united  row  parallel  with  one  another,  and  are  distinguished  according  to 
their  position  from  within  outward.  In  general  construction  they  resem- 
ble the  metacarpal  bones  of  the  hand.  Each  has-  a  differently  wedge- 
shaped  base  or  tarsal  end  with  a  flat  articular  surface,  and  a  trilateral 
shaft  tapering  toward  the  head  or  phalangeal  end,  which  is  hemisphe- 
roidal  in  shape  and  constricted  laterally  for  the  attachment  of  ligaments. 
The  bases  articulate  with  the  tarsal  bones  by  their  upper  surfaces,  and 
with  the  contiguous  metatarsal  bones  by  their  lateral  surfaces.  The 
shafts  are  slightly  curved  longitudinally,  presenting,  when  in  position,  a 
convex  surface  above  and  a  concave  surface  below.  The  articular  sur- 
faces on  the  heads  are  oblong  from  above  downward,  and  extend  farther 
backward  upon  their  plantar  surfaces  than  upon  the  dorsal  surfaces. 
They  are  also  grooved  in  the  middle  line  on  their  plantar  surfaces  for 
the  flexor  tendons  of  the  toes. 

The  first  metatarsal  bone  (or  metatarsal  bone,  of  the  great  toe)  is 
peculiar  for  its  greater  thickness  in  comparison  to  its  fellows,  and  for 
being  shorter  than  they  are.  Its  shaft  is  remarkably  strong,  and  is 
prismoid  in  form,  but  less  compressed  laterally  than  the  shafts  of  the 
other  bones.  The  base  is  without  lateral  articular  facets.  The  surface 
which  is  adapted  to  the  internal  cuneiform  is  kidney-shaped,  and  about 
its  circumference  there  is  a  groove  for  the  tarso- metatarsal  ligaments. 
Upon  the  under  surface  a  rough  prominence  affords  attachment  to  the 
tendon  of  the  peroneus  longus  muscle.  The  head  is  remarkably  large, 
and  presents  on  the  plantar  surface  two  decided  grooves  for  the  sesa- 
moid bones,  which  are  situated  here  (page  337). 

The  second  metatarsal  bone  is  the  longest  of  the  series,  and  when  in 
position  its  head  advances  beyond  the  heads  of  all  the  others.  Its  base 
or  tarsal  end  is  broad  above,  narrow  and  rough  below,  and  is  received 
into  the  peculiar  recess  formed  between  the  three  cuneiform  bones.  It 
articulates  with  the  middle  cuneiform  bone   by  a  triangular  facet  upon 


PLATE   93. 


Figure  1. 

Dissection  of  the  back  of  the  right  leg,  showing  especially  the  relations  of  the  superficial  veins  and  nerves. 


1.  The  semi-tendinosus  muscle. 

2.  The  semi-membranosus  muscle. 

3.  The  sartorius  muscle. 

4.  The  small  sciatic  nerve. 

5.  The  internal  popliteal  nerve. 

6.  The  tendon  of  the  gracilis  muscle. 

7.  The  external  saphenous  nerve. 

8.  The  internal  saphenous  vein. 

9.  The  point  of  entrance  of  the  external  saphenous  vein 

into  the  deep  fascia. 


10.  Cutaneous  branches  of  the  internal  saphenous  nerve. 

11.  The  internal  root  of  the  external  saphenous  nerve. 

12.  The  internal  malleolus. 

13.  The  biceps  muscle. 

14.  The  external  popliteal  nerve. 

15.  Cutaneous  branch  of  the  external  popliteal  nerve. 

16.  The  external  root  of  the  external  saphenous  nerve. 

17.  The  tendo  Achillis. 

18.  The  plantar  fascia. 


Figure   2. 

Deep  dissection  of  the  sole  of  the  right  foot,  showing  the  plantar  arterial  arches. 


The  posterior  tibial  nerve. 

The  posterior  tibial  artery. 

The  internal  plantar  nerve. 

The  internal  plantar  artery  and  its  vense  comites. 

The  tendon  of  the  flexor  longus  digitorum  muscle. 

The  tendon  of  the  tibialis  posticus  muscle. 

The  cut  tendon  of  the  tibialis  amicus  muscle. 

The  tendon  of  the  abductor  hallucis  muscle. 

The  flexor  brevis  hallucis  muscle. 

The  sixth  digital  artery. 

The  tendon  of  the  second  lumbrical  muscle. 


12.  The  os  calcis. 

13.  The  cut  abductor  minimi  digiti  muscle. 

14.  The  cut  flexor  brevis  digitorum  muscle. 

15.  The  tendon  of  the  peroneus  longus  muscle. 

16.  The  external  plantar  artery  and  its  venae  comites. 

17.  The  external  plantar  nerve. 

18.  The  flexor  accessorius  muscle. 

19.  The  flexor  longus  digitorum  muscle. 

20.  The  nerve  to  the  flexor  brevis  minimi  digiti  muscle. 

21.  The  fourth  plantar  interosseous  muscle. 

22.  The  flexor  brevis  minimi  digiti  muscle. 


Figure   3. 

Deep  anterior  dissection  of  the  left  leg,  showing  the' course  of  the  anterior  tibial  vessels  and  nerve. 


1.  The  anterior  tibial  artery  and  its  venae  comites  in  the 

upper  part  of  the  leg. 

2.  The  tibialis  anticus  muscle  drawn  forward. 

3.  The  anterior  tibial  nerve. 

4.  The  tendon  of  the  tibialis  anticus  muscle  drawn  for- 

ward. 

5.  The  cut  tendon  of  the  extensor  proprius  hallucis  muscle. 

6.  The  dorsalis  pedis  vessels. 

7.  The  cut  tendon  of  the  extensor  communis  digitorum 

muscle  to  the  second  toe. 

8.  The  extensor  longus  digitorum  muscle  drawn  outward. 


9.  The  nerve  to  the  extensor  longus  digitorum  and  pero- 
neus tertius  muscles. 

10.  The  anterior  tibial  artery  and  veins  in  the  middle  of 

the  leg. 

11.  The  peroneus  tertius  muscle  drawn  outward. 

12.  The  anterior  peroneal  artery. 

13.  The  external  malleolus. 

14.  The  external  malleolar  artery. 

15.  The  anterior  tibial  nerve  on  the  dorsum  of  the  foot. 

16.  The  extensor  brevis  digitorum  muscle. 

17.  The  cut  tendon  of  the  peroneus  tertius  muscle. 


Figure  4. 


The  superficial  veins  and  nerves  on  the  outer  and  anterior  surfaces  of  the  lower  third  of  the  right  leg  and  on  the 
dorsum  of  the  foot. 


1.  Cutaneous  branches  of  the  external  popliteal   nerve 

piercing  the  aponeurotic  covering  of  the  gastrocne- 
mius muscle. 

2.  The  musculo-cutaneous  nerve 
S.  The  external  saphenous  vein. 

4.  The  external  saphenous  nerve. 

5.  Branch  of  the  external  saphenous  nerve. 


6.  Branch  of  the  musculo-cutaneous  nerve. 

7.  The  aponeurosis  covering  the  tibialis  anticus  and  other 

extensor  muscles. 

8.  Communicating  vein  with  the  Internal  saphenous  vein. 

9.  Branch  of  the  musculo-cutaneous  nerve. 

10.  The  venous  arch  on  the  dorsum  of  the  foot. 

11.  The  anterior  tibial  nerve. 
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its  proximal  surface,  with  the  internal  cuneiform  bone  by  the  upper 
part  of  its  internal  lateral  surface,  and  with  the  external  cuneiform  and 
middle  metatarsal  bones  by  a  pair  of  facets,  each  of  which  is  usually 
divided  by  a  vertical  ridge,  although  sometimes  this  subdivision  is  not 
marked. 

The  third  metatarsal  bone  is  a  little  shorter  than  the  second,  not 
extending  so  far  back.  Its  base  is  obliquely  directed  against  the  ex- 
ternal cuneiform  bone,  and  it  has  two  internal  lateral  facets  for  the 
second  metatarsal  bone  and  a  single  external  lateral  facet  for  the  fourth 
metatarsal  bone.  The  latter  has  also  an  oblique  base  with  two  internal 
lateral  facets  and  one  external  lateral  facet.  The  upper  one  of  the  in- 
ternal facets  is  for  the  external  cuneiform  bone,  the  lower  for  the  third 
metatarsal. 

The  fifth  metatarsal  bone  (or  metatarsal  bone  of  the  little  toe)  has 
an  elongated  transverse  facet  for  the  cuboid  bone.  Its  head  is  very 
small,  and  its  base  is  characterized  by  a  long,  rough  tuberosity,  which 
projects  outwardly  and  constitutes  a  prominent  landmark  upon  the  outer 
side  of  the  foot.  The  line  of  the  tarso-metatarsal  joints  is  very  difficult 
to  remember,  and,  as  it  is  of  special  importance  with  reference  to  the 
amputation  of  Lisfranc,  it  is  carefully  described  on  page  338.  The 
surfaces  of  the  bones  entering  into  the  formation  of  the  tarso-meta- 
tarsal joints  are  all  covered  with  cartilage  and  lined  with  synovial 
membrane  in  the  recent  state.  The  several  joints  are  provided  with 
dorsal.,  interosseous,  and  plantar  ligaments.  The  dorsal  ligaments  are 
strong,  flat  bands,  disposed  as  follows.  The  first  metatarsal  bone  is  con- 
nected with  the  internal  cuneiform  bone  by  a  single  band,  the  second 
metatarsal  with  the  three  cuneiform  bones  by  three  separate  bands,  the 
third  metatarsal  with  the  external  cuneiform  by  one  band,  and  the 
fourth  and  fifth  metatarsals  with  the  cuboid  bone  by  one  band  for  each. 
The  plantar  ligaments  consist  of  short  bands  of  oblique  and  longitudinal 
fibres,  and  are  especially  strong  in  relation  to  the  second  and  third 
metatarsal  bones.  The  interosseous  ligaments  are  disposed  mostly  in 
double  bands,  one  of  transverse  fibres  and  the  other  of  oblique  fibres. 
The  latter  are  especially  developed  in  relation  to  the  second  metatarsal 
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bone  and  its  connection  with  the  cuneiform  bones.  The  heads  of  all 
the  metatarsal  bones  are  loosely  connected  by  the  transverse  metatarsal 
ligament,  which  blends  with  the  capsular  ligaments  of  the  metatarso- 
phalangeal joints. 

The  phalanges  of  the  foot  are  fourteen  in  number,  as  in  the  hand, 
there  being  two  in  the  great  toe  and  three  in  each  of  the  other  toes. 
They  are  all  shorter  than  their  analogues  in  the  fingers.  The  first 
or  proximal  phalanges  have  narrow,  laterally-compressed  shafts.  Their 
metatarsal  ends  are  concave,  with  strong  lateral  tubercles,  and  their 
distal  ends  present  trochlear  surfaces.  The  first  phalanx  of  the  great 
toe  is  the  largest,  and  the  others  decrease  in  size  gradually  in  succession 
to  that  of  the  little  toe. 

The  second  or  intermediary  phalanges  are  very  short,  presenting  a 
concave  proximal  and  a  convex  distal  end.  Their  shafts  are  generally 
broader  than  the  shafts  of  the  first  row. 

The  third  or  ungual  phalanges  are  shaped  somewhat  like  those  of 
the  fingers,  but  are  much  smaller.  They  appear  flattened  from  above 
downward,  and  have  trochlear  bases  and  semicircular  expanded  ungual 
processes  for  the  support  of  the  nails.  The  ungual  phalanx  of  the  great 
toe  is  much  the  largest,  the  others  diminishing  successively.  Very  often 
in  the  adult  the  second  and  third  phalanges  of  the  little  toe  are  found 
ankylosed.  The  metatarsophalangeal  joints,  as  well  as  the  interphalan- 
geal  joints,  are  arranged  similarly  to  the  corresponding  parts  of  the 
hand.  Each  of  them  is  provided  with  two  lateral  ligaments  and  a  plantar 
ligament.  They  are  all  capable  of  greater  dorsal  extension  than  the  corre- 
sponding joints  in  the  fingers,  and  can  be  similarly  flexed,  abducted,  and 
adducted.     During  flexion  the  toes  have  a  decided  tendency  to  converge. 

The  synovial  membranes  in  relation  to  the  tarsal  bones  are  six  in 
number:  one  in  the  ankle-joint,  one  in  the  posterior  astragalo-calcanean 
joint,  one  in  the  astragalo-scaphoid,  which  sometimes  communicates  with 
the  ankle,  one  in  the  scapho-cuneiform  joint,  which  extends  to  the  three 
inner  tarso-metatarsal  joints  (page  332),  one  in  the  joint  between  the 
cuboid  and  the  two  outer  metatarsal  bones,  and  one  in  the  calcaneo- 
cuboid joint.     In  the  erect  position  the  weight  is  borne  by  the  two  liga- 
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ments  of  the  sole  of  the  foot,  the  calcaneocuboid  and  the  calcaneo- 
scaphoid,  which  are  also  called  the  plantar  ligaments.  The  tenseness 
and  strength  of  these  ligaments,  as  well  as  the  arched  shape  of  the  foot, 
protect  the  vessels  and  nerves  from  pressure.  There  are  always  found 
two  small  sesamoid  bones  in  the  tendon  of  the  flexor  brevis  hallucis 
muscle,  opposite  the  metatarso-phalangeal  joint  of  the  great  toe,  and 
occasionally  there  are  sesamoid  bones  in  the  corresponding  joints  of  the 
second  and  little  toes. 

The  landmarks  of  the  ankle  and  foot  are  of  considerable  topograph- 
ical importance.  The  positions  of  all  the  bony  prominences  in  this 
region  should  be  noticed  in  every  degree  of  extension  and  flexion,  and 
in  cases  of  injury  where  there  is  sufficient  swelling  to  obscure  the  out- 
line careful  comparison  should  always  be  made  between  the  correspond- 
ing parts  of  the  injured  and  the  sound  limb.  The  subcutaneous  position 
of  the  malleoli  enables  the  contour  of  their  form  to  be  clearly  defined. 
It  will  be  noticed  that  the  internal  malleolus  is  more  prominent  than 
the  outer,  and  that  it  does  not  descend  so  low  at  the  inner  ankle  as 
the  external  malleolus  at  the  outer  ankle  (Plate  96,  Figs.  5  and  6). 
The  point  of  the  latter  is  twelve  millimetres,  or  about  half  an  inch, 
lower  than  the  point  of  the  former.  The  greater  breadth  from  before 
backward  of  the  internal  malleolus  is  conspicuous.  The  posterior  borders 
of  both  malleoli  are  about  on  the  same  plane.  It  is  not  possible  to 
distinguish  the  individual  bones  of  the  tarsus  in  front  of  the  ankle, 
except  in  extreme  extension,  when  the  anterior  part  of  the  trochlear 
surface  and  margins  of  the  head  of  the  astragalus  can  be  detected. 
The  greater  part  of  the  os  calcis  can  be  felt.  Two  and  a  half  centi- 
metres, or  about  an  inch,  vertically  below  the  internal  malleolus  the 
lesser  tuberosity,  or  sustentaculum  tali,  of  the  os  calcis  is  noticeable. 
Three  centimetres,  or  about  one  and  a  quarter  inches,  in  front  of  the 
internal  malleolus  the  tubercle  of  the  scaphoid  bone  forms  a  marked 
prominence.  The  tendon  of  the  tibialis  posticus  muscle  can  be  distin- 
guished, especially  when  the  foot  is  everted,  just  behind  the  scaphoid 
tubercle.  The  lateral  and  inferior  borders  of  the  internal  cuneiform 
bone,  the  shaft  of  the  metatarsal  bone  of  the  great  toe,  as  well  as  the 
Vol.  II.— 43 
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sesamoid  bones  on  the  plantar  surface  of  the  metatarso-phalangeal  joint 
of  the  great  toe,  are  all  more  or  less  sensible  to  the  touch.  On  the 
outer  side,  two  centimetres,  or  about  three-fourths  of  an  inch,  below  the 
external  malleolus  the  peroneal  tubercle  can  be  felt,  with  the  tendon  of 
the  peroneus  brevis  above  it  and  the  tendon  of  the  peroneus  longus 
below  it  (page  310).  The  tuberosity  of  the  metatarsal  bone  of  the 
little  toe  is  always  prominent  upon  the  outer  border  of  the  foot. 

The  relative  bearing  of  the  lines  of  the  various  articulations  is  of 
practical  value.  The  position  of  the  ankle-joint  may  be  indicated  by  a 
transverse  line  drawn  across  the  anterior  surface  from  a  point  two  and 
a  half  centimetres,  or  an  inch,  above  the  end  of  the  external  malleolus 
to  a  point  twelve  millimetres,  or  half  an  inch,  above  the  end  of  the 
internal  malleolus.  The  mid-tarsal  joint,  formed  by  the  astragalo-sca- 
phoid  and  calcaneo-cuboid  articulations,  corresponds  to  a  line  drawn 
across  the  instep  from  a  point  midway  between  the  tuberosity  of  the 
metatarsal  bone  of  the  little  toe  and  the  external  malleolus  to  a  point 
midway  between  the  dorsal  eminence  of  the  internal  cuneiform  bone 
and  the  internal  malleolus,  when  the  foot  is  extended.  It  is  well  to 
remember  that  in  all  positions  of  the  foot  the  astragalo-scaphoid  joint  is 
immediately  behind  the  scaphoid  tuberosity.  The  line  of  the  tarso-meta- 
tarsal  joints  is  complicated  by  the  position  of  the  base  of  the  second 
metatarsal  bone,  which  extends  eight  millimetres,  or  about  one-third  of 
an  inch,  above  the  joint  between  the  internal  cuneiform  bone  and  the 
metatarsal  bone  of  the  great  toe.  The  latter  can  always  be  readily 
ascertained,  as  well  as  the  corresponding  joint  between  the  cuboid  and 
the  metatarsal  bone  of  the  little  toe.  For  practical  purposes,  the  line 
of  the  tarso- metatarsal  joints  may  be  considered  to  extend  obliquely 
across  the  bridge  of  the  foot  between  the  two  latter  joints.  In  amputa- 
tion at  this  part  of  the  foot  it  will  always  be  found  most  feasible  to 
disarticulate  the  bones  by  commencing  behind  the  tuberosity  of  the 
metatarsal  bone  of  the  little  toe  (page  366).  The  metatarso-phalangeal 
joints  are  two  and  a  half  centimetres,  or  about  an  inch,  posterior  to 
the  webs  between  the  toes.  The  detection  of  the  latter  joints  will  be 
facilitated  by  flexing  and  extending  each  independently  (page  336). 
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The  frequent  occurrence  of  strains  to  which  the  many  tendons  about 
the  ankle  are  subjected,  as  well  as  the  peculiar  contractions  which  many 
of  them  undergo  in  the  various  forms  of  club-foot  (page  356),  renders  a 
careful  consideration  of  their  relative  positions  of  importance  (Plates  92, 
93,  and  94). 

The  tendo  Achillis  is  always  conspicuous  above  the  heel,  and  between 
it  and  the  outer  and  inner  ankle  there  are  always  two  hollow  spaces. 
On  the  front  of  the  ankle,  when  the  joint  is  flexed,  the  tendons  of  the 
extensor  muscles  become  prominent,  so  that  they  can  be  distinguished 
from  one  another.  They  are,  from  within  outward,  the  tendons  of  the 
tibialis  anticus,  extensor  longus  hallucis,  extensor  longus  digitorum,  and 
peroneus  tertius.  Immediately  behind  the  internal  malleolus  is  the  ten- 
don of  the  flexor  longus  digitorum,  and  behind  that  is  the  tendon  of 
the  tibialis  posticus  muscle.  Between  tbe  latter  and  the  tendo  Achillis 
is  the  tendon  of  the  flexor  longus  hallucis.  The  tendons  of  the  pero- 
neus brevis  and  peroneus  longus  are  respectively  above  and  below  the 
peroneal  tubercle  on  the  outer  side  of  the  os  calcis  and  behind  the 
external  malleolus.  On  the  outer  part  of  the  dorsum  of  the  foot  there 
is  a  fleshy  mass  formed  by  the  extensor  brevis  digitorum  muscle,  which 
is  situated  beneath  the  tendons  of  the  extensor  longus  digitorum.  On 
the  outer  border  of  the  foot  the  fleshy  mass  consists  of  the  abductor 
and  flexor  brevis  minimi  digiti  muscles,  while  that  on  the  inner  border 
is  formed  by  the  abductor  and  flexor  brevis  hallucis  muscles.  The 
plantar  fascia  can  be  felt  through  the  sole,  particularly  when  the  toes 
are  either  strongly  flexed  or  strongly  extended. 

The  skin  in  front  of  and  behind  the  ankle  and  over  the  dorsal  sur- 
face of  the  foot  is  thin  and  loosely  connected  with  the  underlying  parts. 
It  is  provided  with  very  few  hairs  and  many  sweat-glands.  Contusions, 
or  uneven  pressure  from  improperly-applied  bandages,  are  peculiarly 
liable  to  be  attended  with  excoriations  over  the  malleoli  or  the  dorsum 
of  the  foot.  At  the  inner  and  outer  borders  of  the  foot  the  skin  pre- 
sents various  wrinkles,  owing  to  radial  bands  of  connective  tissue  which 
attach  it  to  the  deep  structures.  Over  the  sole  of  the  foot  the  epidermis 
is  remarkably  dense  and   thick,  especially  where  it  covers  the  heel,  the 
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whole  of  the  outer  border  of  the  foot,  and  the  halls  of  the  toes,  which 
are  the  parts  ordinarily  subjected  to  pressure  when  the  foot  is  in  con- 
tact with  the  ground.  The  skin  is  thinner  along  the  inner  border  and 
in  the  hollow  of  the  arch  of  the  foot,  where  it  is  not  so  closely  attached, 
and  is  marked  by  many  wrinkles  passing  mostly  toward  the  clefts  be- 
tween the  three  inner  toes.  Like  the  skin  of  the  palm  of  the  hand, 
the  skin  of  the  sole  of  the  foot  is  generally  adherent  to  the  parts  which 
it  covers.  It  is  also  abundantly  supplied  with  sweat-glands  in  those 
parts  which  are  not  indurated  by  pressure.  The  epidermis  on  the  heel 
is  marked  by  transverse  ridges,  which  correspond  to  the  ridges  of  the 
papillae  beneath.  The  papillary  ridges  over  the  ball  of  the  great  toe 
are  arranged  concentrically.  On  the  outer  side  the  thickened  skin  is 
traversed  by  papillary  ridges  which  curve  toward  the  clefts  between  the 
outer  toes.  Pressure  upon  the  skin  of  the  toes  tends  to  produce  hyper- 
trophy of  the  papilla?  in  certain  localities,  so  that  the  epidermis  covering 
them  becomes  thickened,  forming  corns. 

The  subcutaneous  fascia  about  the  ankle  and  the  foot  varies  in  dif- 
ferent parts,  being  provided  with  a  quantity  of  loose  fat  about  the  tendo 
Achillis,  while  over  the  front  of  the  ankle  and  the  dorsum  of  the  foot 
it  is  loose,  with  but  little  fat  in  its  meshes.  The  subcutaneous  fascia 
of  the  sole  is  peculiarly  developed  wherever  pressure  is  received,  at  the 
heel,  the  outer  border  of  the  foot,  and  the  balls  of  the  toes.  In  these 
situations  it  is  composed  of  many  small  fatty  lobules  enclosed  among 
fibrous  connective-tissue  bands  attaching  the  skin  to  the  deep  fascia. 
The  fat  beneath  the  heel  is  often  two  centimetres,  or  three-quarters  of 
an  inch,  in  thickness.  It  becomes  less  developed  over  the  middle  por- 
tion of  the  plantar  fascia,  where  the  skin  and  fascia  are  very  intimately 
associated.  Owing  to  the  unyielding  nature  of  the  subcutaneous  tissue  in 
the  sole  of  the  foot,  there  is  little  chance  for  swelling  or  other  external 
indication  of  inflammatory  affections  of  the  deep  structures,  whereas 
upon  the  dorsal  surface  the  tissue  is  very  loose  and  prone  to  oedema. 
The  skin  over  the  entire  foot  is  sensitive,  and  the  microscope  shows 
that  there  are  numerous  Pacinian  bodies  upon  the  various  branches  of 
the  cutaneous  nerves. 
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When  the  skin  is  carefully  removed  from  the  front  of  the  ankle 
and  the  dorsum  of  the  foot,  the  superficial  vessels  and  nerves  are  ex- 
posed in  their  relations  to  the  tendons. 

The  superficial  veins  form  an  arch  upon  the  dorsum  of  the  foot 
(Plate  93,  Fig.  4)  over  the  anterior  portions  of  the  metatarsal  bones. 
The  superficial  venous  arch  has  its  convexity  directed  forward,  as  on 
the  back  of  the  hand.  It  receives  digital  tributaries  from  the  upper 
surfaces  of  the  toes,  and  from  it  veins  pass  across  the  foot  in  different 
directions,  communicating  with  one  another  and  forming  a  dorsal  plexus, 
the  rete  venosum  dorsale  pedis.  Upon  the  inner  ankle  the  arch  termi- 
nates in  the  internal  or  long  saphenous  vein  (page  244),  and  upon  the 
outer  ankle  the  arch  terminates  in  the  short  or  external  saphenous  vein 
(page  303).  Valves  are  usually  placed  at  the  junction  of  the  principal 
branches  on  the  dorsum  of  the  foot. 

The  superficial  lymj)hatic  vessels  of  the  foot  are  disposed  chiefly  in 
two  groups.  Those  of  the  inner  group  are  the  larger,  and  they  pass 
both  in  front  of  and  behind  the  internal  malleolus  and  accompany  the 
internal  saphenous  vein,  while  the  outer  group  of  lymphatics  partly 
ascend  in  front  of  the  leg  and  eventually  join  with  the  lymphatics  from 
the  inner  group,  the  combined  trunks  emptying  into  the  lymphatic 
glands  of  the  groin,  and  others,  commencing  upon  the  outer  border  of 
the  foot,  pass  behind  the  external  malleolus  and  accompany  the  external 
saphenous  vein,  to  terminate  in  the  glands  of  the  popliteal  space. 

The  cutaneous  nerves  of  the  dorsum  of  the  foot  are  derived  fiom  the 
musculo-cutaneous,  anterior  tibial,  and  internal  and  external  saphenous 
nerves.  The  musculo-cutaneous  nerve  is  derived  from  the  peroneal  nerve 
(page  287),  behind  the  head  of  the  fibula,  within  the  substance  of  the 
peroneus  longus  muscle.  It  pierces  the  deep  fascia  at  the  outer  side  of 
the  middle  of  the  leg  (Plate  93,  Fig.  4,  No.  2),  and,  after  supplying 
the  peroneus  longus  and  peroneus  brevis  muscles,  divides  in  the  meshes 
of  the  superficial  fascia  into  inner  and  outer  branches.  The  inner 
branch  gives  off  a  hallucal  nerve  which  joins  the  internal  saphenous 
nerve  at  the  inner  side  of  the  foot,  and  a  communicating  nerve  which 
joins   the   terminal   branches   of  the   anterior    tibial    nerve   at  the   cleft 


PLATE   94. 

Figure   1. 

Superficial  dissection  of  the  plantar  region  of  the  left  foot.    The  skin  and  superficial  fascia  of  the  sole  are  carefully 

removed  to  show  the  strong  deep  plantar  fascia. 

1.  The  plantar  lateral  digital  arteries 

the  toes,  with  the  digital  nerves 

6.  The  os  calcis. 

and  nerves  of  the  great  toe. 

from  the  internal  plantar  nerve. 

7.  Lateral  digital  arteries  and  nerves. 

2.  The  superficial  transverse  ligament. 

4.  The  plantar  fascia. 

8.  The  first  digital  artery. 

3.  Branches  of  the  internal  plantar  ar- 

5. Plantar  cutaneous  branches  of  the 

9.  Branch  of  the  external  plantar  ar- 

tery passing  to  the  clefts  between 

posterior  tibial  artery. 

tery. 

Figure   2. 

The  plantar  fascia  removed  to  show  the  superficial  muscles. 

1.  Tendon  of  the  flexor  longushallucis 

4.  The  flexor  brevis  digitorum  muscle. 

9.  The  flexor  brevis  minimi  digiti 

muscle. 

5.  Plantar   branch   of   the   posterior 

muscle. 

2.  Tendon  of  the  abductor  hallucis 

tibial  artery. 

10.  The  abductor  minimi  digiti  mus- 

muscle. 

6.  The  os  calcis. 

cle. 

3.  The  internal   plantar   artery  and 

7.  Digital  arteries  and  nerves. 

11.  The   cut    origin   of   the  plantar 

nerve. 

8.  The  fourth  lumbrical  muscle. 

fascia. 

Figure  3. 

The  flexor  brevis  digitorum  muscle  is  removed. 

3.  The  tendon  of  the  flexor  longus 

5.  The  tendon  of  the  flexor  longus 

11.  Aponeurotic  arch  over  the  tendon 

hallucis  muscle. 

hallucis  muscle. 

of  the  peroneus  longus  muscle. 

2.  The  cut  tendon  of  the  abductor" 

6.  The  inner  portion  of  the  flexor 

12.  The  outer  portion  of  the  flexor 

hallucis  muscle. 

accessorius  muscle. 

accessorius  muscle. 

3.  The  tendon  of  the  flexor  longus 

7.  The  os  calcis. 

13.  The  cut  tendon  of  the  peroneus 

digitorum  muscle. 

8.  The  second  lumbrical  muscle. 

longus  muscle. 

4.  The  tendon  of  the  tibialis  posticus 

9.  The  fourth  lumbrical  muscle. 

14.  Triangular  space  between  the  two 

muscle. 

10.  The  flexor  brevis   minimi  digiti 

portions  of  the  flexor  accessorius 

muscle. 

muscle. 

Figure   4. 

Deep  dissection  of  the  plantar  region.    The  vessels  and  nerves  are  removed. 

1.  The  cut  tendon  of  the  flexor  longus 

6.  The  tendon  of  the  tibialis  posticus 

10.  The  flexor  brevis   minimi  digiti 

hallucis  muscle. 

muscle. 

muscle. 

2.  The  cut   tendon  of  the  abductor 

7.  The  os  calcis. 

11.  The  styloid   process  of  the  fifth 

hallucis  muscle. 

8.  The  cut  tendon  of  the  flexor  brevis 

metatarsal  bone. 

3.  The  flexor  brevis  hallucis  muscle. 

digitorum  muscle  to  the  second 

12.  The  long  plantar  ligament. 

4.  The  adductor  hallucis  muscle. 

toe. 

5.  The  tendon  of  the  tibialis  anticus 

9.  The  transversus  pedis  muscle. 

muscle. 

Figure  5. 

Dissection  of  the  inner  side  of  the  right  foot  and  ankle. 

1.  The    internal    malleolus    (of    the 

5.  The  tendon  of  the  extensor  longus 

9.  The  tendon  of  the  flexor  longus 

tibia). 

hallucis  muscle. 

digitorum  muscle. 

2.  The  tendon  of  the  tibialis  anticus 

6.  Metatarsal  bone  of  the  great  toe. 

10.  The  posterior  tibial  artery. 

muscle. 

7.  The  tendon  of  the  tibialis  posticus 

11.  The  posterior  tibial  nerve. 

3.  The  commencement  of  the   long 

muscle. 

12.  Branch    of    the    posterior    tibial 

saphenous  vein. 

8.  The  superior  tarsal  branch  of  the 

artery. 

4.  The  insertion  of  the  tendon  of  the 

posterior  tibial  artery. 

13.  The  insertion  of  the  tendon  of  the 

tibialis  anticus  muscle. 

posterior  tibial  muscle. 

Figure  6. 

Dissection  of  the  dorsum  of  the  right  foot. 

1.  The  anterior  annular  ligament. 

6.  The  metatarsal  artery. 

12.  The  internal  branch  of  the  mus- 

2. The  tendon  of  the  anterior  tibial 

7.  The  external  saphenous  nerve. 

culo-cutaneous  nerve. 

muscle  seen  through  a  breach  in 

8.  The  tendon  to  the  middle  toe. 

13.  The  anterior  tibial  nerve  to  the 

the  annular  ligament. 

9.  The   anterior   tibial   artery   seen 

adjacent  sides  of  the  great  toe 

3.  The  musculo-cutaneous  nerve. 

through  a  breach  in  the  annular 

and  second  toe. 

4.  The  flexor  brevis  digitorum  muscle. 

ligament. 

14.  The  tendon  of  the  extensor  longus 

5.  The  tendon  of  the  peroneus  tertius 

10.  The  anterior  tibial  nerve. 

hallucis  muscle. 

muscle. 

11.  The  dorsalis  pedis  artery  . 

Figure    7. 

Dissection  of  the  outer  side  of  the  left  foot  and  ankle. 

1.  The  peroneus  brevis  muscle. 

4.  The  tendons  of  the  peroneus  tertius 

6.  The  external  saphenous  nerve. 

2.  The  tendons  of  the  extensor  digi- 

muscle. 

7.  The  flexor  proprius  hallucis  muscle. 

torum  muscle. 

5.  The  external  malleolus  (of  the  fib- 

8. The  tendon  of  the  peroneus  brevis 

3.  The  anterior  annular  ligament. 

ula). 

muscle. 
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between  the  great  toe  and  the  second  toe.  The  external  branch,  after 
giving  off  a  communicating  nerve  to  the  external  saphenous  nerve  at 
the  outer  ankle,  passes  over  the  dorsum  of  the  foot  and  divides  into 
digital  nerves,  which  supply  the  skin  of  the  contiguous  sides  of  the 
second  and  third,  third  and  fourth,  and  fourth  and  fifth  toes.  The  distri- 
bution of  these  digital  nerves  is  variable,  but  the  author  has  found  in  the 
majority  of  his  dissections  that  they  have  pursued  the  course  above  given. 

The  anterior  tibial  nerve  is  also  derived  from  the  peroneal  nerve.  It 
varies  in  its  position  on  the  front  of  the  leg  (page  310),  but  above  the 
ankle  it  is  usually  found  external  to  the  anterior  tibial  artery,  with  which 
it  passes  beneath  the  anterior  annular  ligament  and  proceeds  on  the  dor- 
sum of  the  foot  at  the  outer  side  of  the  dorsalis  pedis  artery,  and  finally 
divides  opposite  the  first  digital  cleft  to  supply  the  skin  of  the  adjacent 
sides  of  the  great  toe  and  the  second  toe  (Plate  93,  Fig.  3,  No.  15,  and 
Plate  94,  Fig.  6,  No.  13).  The  internal  saphenous  nerve  is  a  branch  of 
the  anterior  crural  nerve  (page  259).  It  is  in  close  relation  with  the 
internal  saphenous  vein  on  the  inner  side  of  the  leg  (page  302)  as  far 
as  the  internal  malleolus,  where  it  continues  to  supply  the  skin  upon 
the  inner  border  of  the  foot  and  the  great  toe.  As  above  stated,  it  is 
joined  by  the  hallucal  nerve  from  the  musculocutaneous  nerve  over  the 
dorsum  of  the  foot.  The  external  saphenous  nerve  appears  at  the  outer 
border  of  the  tendo  Achillis  in  close  relation  with  the  external  saphe- 
nous vein  (Plate  93,  Fig.  4,  No.  4).  It  curves  round  behind  the  external 
malleolus  and  is  distributed  to  the  skin  over  the  outer  border  of  the 
foot  and  the  little  toe.  It  communicates  with  the  musculo-cutaneous 
nerve  on  the  dorsum  of  the  foot. 

The  dorsalis  pedis  artery  is  the  continuation  of  the  anterior  tibial 
artery  (Plate  92,  Fig.  1,  No.  9,  and  Plate  93,  Fig.  3,  No.  6).  After 
issuing  from  beneath  the  anterior  annular  ligament  the  artery  passes 
over  the  instep  as  far  as  the  interval  between  the  first  and  second  toes, 
where  it  divides  into  its  terminal  branches.  The  dorsalis  hallucis  artery 
continues  over  the  first  interosseous  space  and  supplies  the  digital  arte- 
ries to  the  sides  of  the  great  toe  and  the  inner  side  of  the  second  toe. 
The  first  interosseous  perforating   artery,  or   the   communicating  artery, 
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leaves  the  dorsalis  pedis  at  the  first  interosseous  space  close  to  the  base 
of  the  second  metatarsal  bone  (Plate  96,  Fig.  5,  No.  9),  and  penetrates 
into  the  sole  of  the  foot  to  join  the  deep  plantar  arch  (page  353).  The 
dorsalis  pedis  artery  is  between  the  deep  fascia  and  the  dorsal  ligaments 
over  the  astragalus,  scaphoid,  and  internal  cuneiform  bones.  It  is  be- 
tween the  tendon  of  the  extensor  longus  digitorum  and  the  tendon  of 
the  extensor  longus  hallucis  muscle.  It  is  accompanied  by  vence  comites, 
and  the  anterior  tibial  nerve  is  always  at  its  outer  side,  close  to  the 
tendon  of  the  extensor  longus  digitorum.  The  artery  gives  off  a  tarsal 
branch  near  the  scaphoid  bone,  which  arches  beneath  the  extensor  brevis 
digitorum  muscle  toward  the  outer  border  of  the  foot  (Plate  93,  Fig.  3, 
No.  16).  It  supplies  the  tarsal  bones  and  tarsal  joints,  and  anastomoses 
with  the  external  malleolar  and  external  plantar  and  other  arteries 
about  the  outer  ankle.  The  metatarsal  branch  (Plate  94,  Fig.  6,  No.  6) 
passes  also  beneath  the  extensor  brevis  digitorum,  arches  across  the  bases 
of  the  metatarsal  bones,  and  distributes  the  three  outer  interosseous  arte- 
ries, which  descend  over  the  interosseous  spaces  to  the  clefts  of  the  outer 
toes,  where  they  divide  and  form  the  lateral  digital  arteries.  The  outer- 
most interosseous  artery  supplies  the  outer  side  of  the  little  toe.  At  the 
proximal  ends  of  the  interosseous  spaces  the  interosseous  arteries  com- 
municate with  the  plantar  arch  by  the  posterior  perforating  arteries, 
and  at  the  distal  ends  of  the  spaces  they  communicate  with  the  plantar 
digital  arteries  by  the  anterior  perforating  arteries. 

In  the  operation  for  ligation  of  the  dorsalis  pedis  artery  the  incision 
should  be  made  along  the  border  of  the  inner  portion  of  the  extensor 
brevis  digitorum  (Plate  93,  Fig.  3,  No.  6),  which  is  close  to  the 
vessel  and  often  overlaps  it.  The  artery,  with  its  companion  veins,  oue 
on  each  side  of  it,  is  to  be  found  beneath  a  special  expansion  of  the 
deep  fascia  directly  over  the  first  intermetatarsal  space.  The  anterior 
tibial  nerve  is  on  its  outer  side.  By  keeping  directly  in  the  line  of 
the  vessel  and  remembering  that  it  is  beneath  the  extra  layer  of  the 
deep  fascia,  the  vessel  will  be  readily  found:  through  lack  of  attention 
to  these  points  this  apparently  simple  operation  is  often  bungled  over. 

The  deep  fascia  over  the  dorsum  of  the  foot  is  a  very  delicate  mem- 
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brane  covering  the  extensor  brevis  and  interosseous  muscles.  About  the 
ankle  the  deep  fascia  is  much  stronger,  forming  the  annular  ligaments, 
which  confine  the  tendons  as  they  pass  from  the  leg  to  the  foot.  The 
anterior  annular  ligament  consists  of  a  firm,  unyielding  band,  arranged 
in  two  portions,  the  upper  one  of  which  stretches  transversely  above  the 
malleoli,  and  the  lower  one,  connected  with  the  other  by  a  weak  expan- 
sion, passes  obliquely  from  the  internal  malleolus  across  the  upper  part 
of  the  tarsus  to  be  attached  on  the  outer  side  to  the  os  calcis  and  the 
cuboid  bone.  Upon  the  inner  side  of  the  tarsus  a  portion  of  the  latter 
separates  below  the  internal  malleolus,  and  is  attached  to  the  scaphoid 
and  internal  cuneiform  bones  and  to  the  plantar  fascia.  This  peculiar 
disposition  of  the  anterior  annular  ligament  at  the  ankle  has  occasioned 
the  upper  part  to  be  specialized  as  the  superior  anterior  annular  liga- 
ment, and  the  lower  part,  because  its  branches  on  the  inner  side  of  the 
tarsus  resemble  the  Greek  letter  A,  the  ligamentum  lambdoideum.  From 
the  under  surface  of  the  superior  anterior  annular  ligament  a  septum 
passes  inward,  forming  a  sheath  for  the  tibialis  anticus  tendon  on  the 
inner  side,  and  a  sheath  for  the  extensor  longus  hallucis  tendon  and 
the  anterior  tibial  vessels  and  nerve  at  the  middle  of  the  ankle.  Upon 
the  outer  side  the  tendons  of  the  extensor  longus  digitorum  and  pero- 
neus  tertius  muscles  are  ensheathed  by  an  expansion  from  the  under 
surface  of  the  outer  part  of  the  ligamentum  lambdoideum.  Each  of 
these  sheaths  or  compartments  formed  by  the  anterior  annular  ligament 
is  lined  with  a  separate  synovial  bursa,  which  in  the  case  of  the  tendon 
of  the  tibialis  anticus  muscle  extends  considerably  higher  than  the  others, 
the  sheath  for  that  tendon  being  specially  included  by  a  splitting  of  the 
fibres  of  the  ligament.  It  is  interesting  to  note  that  the  bursa  in  rela- 
tion to  the  tendon  of  the  extensor  longus  hallucis  is  interposed  between 
it  and  the  anterior  tibial  vessels  and  nerve,  which  in  this  locality  are 
immediately  upon  the  lower  end  of  the  tibia. 

There  are  also  strong  lateral  expansions  of  the  deep  fascia  which 
are  respectively  known  as  the  external  and  internal  annular  ligaments. 
The  external  extends  from   the  outer  malleolus  to  the  os  calcis,  arching 

across  the  tendons  of  the  peronei  muscles,  in  relation  to  which  there  is 
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also  a  synovial  bursa.  The  internal  annular  ligament  is  a  more  or  less 
developed  band  which  extends  from  the  inner  malleolus  to  the  os  calcis, 
blending  with  the  insertion  of  the  plantar  fascia  at  the  heel.  It  serves 
to  confine  the  tendons  of  the  tibialis  posticus,  flexor  longus  digitorum, 
and  flexor  longus  hallucis  muscles  as  tbey  pass  round  the  inner  ankle. 
A  separate  compartment,  lined  with  synovial  membrane,  is  formed  for 
each  of  these  tendons  by  expansions  from  the  under  surface  of  the  liga- 
ment. The  importance  of  the  annular  ligaments  at  the  ankle  and  the 
synovial  bursas  in  relation  to  the  tendons  which  they  confine  is  rarely 
appreciated  until  some  violent  wrench  or  strain  makes  evident  their 
function.  In  such  injuries  the  plastic  inflammation  which  involves  the 
sheaths  of  the  tendons  is  often  followed  by  chronic  impairment  of  the 
power  and  mobility  of  the  foot. 

The  extensor  brevis  digitorum  muscle  (Plate  93,  Fig.  3,  No.  16)  arises 
from  the  external  part  of  the  os  calcis,  from  the  external  calcaneo-cuboid 
ligament,  and  from  the  adjacent  anterior  annular,  ligament,  and  passes 
beneath  the  tendons  of  the  extensor  longus  digitorum  (Plate  92,  Fig.  1, 
No.  15),  the  fibres  taking  an  oblique  course  and  terminating  in  four 
tendons,  which  are  attached  to  the  four  inner  toes,  as  follows :  the 
innermost  is  the  largest,  and,  because  it  is  inserted  independently  by 
an  expansion  into  the  base  of  the  first  phalanx  of  the  great  toe,  is 
sometimes  considered  separately  as  the  extensor  brevis  hallucis  muscle, 
while  the  outer  three  tendons  unite  with  the  corresponding  long  extensor 
tendons  (page  306)  upon  their  outer  sides  (Plate  94,  Fig.  6,  No.  14), 
and  are  inserted  with  them  into  the  dorsal  aponeurosis  of  the  second, 
third,  and  fourth  toes. 

There  are  seven  interosseous  muscles  in  the  foot,  which  are  arranged 
very  much  like  the  interosseous  muscles  in  the  hand.  They  occupy  the 
intermetatarsal  spaces,  four  being  upon  the  dorsal  surfaoe  and  three  upon 
the  plantar.  The  four  dorsal  interosseous  muscles  are  visible  below  the 
divisions  of  the  extensor  brevis  digitorum.  Each  of  these  little  muscles, 
except  the  first,  arises  by  two  heads  from  the  opposed  surfaces  of  the 
metatarsal  bones,  their  heads  being  separated  by  the  perforating  artery 
corresponding   to   each   interspace.     The  first  dorsal  interosseous   muscle 
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arises  by  an  inner  head  from  the  base  of  the  metatarsal  bone  of  the 
great  toe  and  from  the  internal  cuneiform  bone,  often  blending  with 
the  insertion  of  the  peroneus  longus  muscle,  and  by  an  outer  head  from 
the  second  metatarsal  bone.  It  is  inserted  into  the  dorsal  aponeurosis  of 
the  second  toe  upon  the  side  next  to  the  great  toe.  The  three  plantar 
interosseous  muscles  arise  from  the  inner  sides  and  plantar  surfaces  of 
the  third,  fourth,  and  fifth  metatarsal  bones,  and  are  respectively  in- 
serted into  the  bases  of  the  first  phalanges  and  dorsal  aponeurosis  of 
the  third,  fourth,  and  fifth  toes.  Bursse  are  generally  found  interposed 
between  the  metatarso-phalangeal  joints  and  the  tendons  of  the  inter- 
osseous muscles.  These  bursas  sometimes  occasion  painful  swellings  be- 
tween the  toes.  The  interosseous  muscles  are  supplied  by  the  external 
plantar  nerve.  The  action  of  the  interosseous  muscles  is  chiefly  to  pro- 
duce flexion  of  the  toes,  although  they  also  serve  to  draw  the  toes  to  or 
from  one  another,  according  to  the  side  of  the  phalanges  upon  which 
they  are  inserted.  The  dorsal  interossei  tend  to  draw  away  from  the 
line  of  axis  of  the  second  toe,  while  the  plantar  interossei  draw  toward  it. 

Upon  removal  of  the  skin  and  superficial  fascia  from  the  sole  of 
the  foot,  the  deep  or  plantar  fascia  is  exposed.  The  dissection  requires 
much  patience,  in  consequence  of  the  tough  septa  of  areolar  tissue  which 
encloses  the  peculiar  granular  fat  in  this  region  and  which  intimately 
connects  the  fascia  with  the  skin  by  numerous  strong  fibres. 

The  plantar  fascia  (Plate  94,  Fig.  1,  No.  4)  is  a  glistening, 
white,  dense  condensation  of  the  deep  fascia,  composed  of  transverse  and 
longitudinal  fibres.  The  central  portion  is  the  strongest.  It  is  attached 
posteriorly  to  the  under  and  back  part  of  the  os  calcis,  and  extends  for- 
ward, spreading  out  over  the  heads  of  the  metatarsal  bones,  where  it 
divides  into  five  slips,  each  of  which  expands  and  separates  into  several 
layers.  The  most  superficial  of  these  layers  blends  with  the  skin  in  the 
depth  of  the  transverse  digital  furrow,  which  marks  off  the  toes  from 
the  sole,  while  the  deeper  layers  form  lateral  bands  which  blend  with 
the  capsular  ligaments  of  the  metatarso-phalangeal  joints  and  the  sheaths 
of  the  flexor  tendons.  Near  the  os  calcis  the  fibres  are  chiefly  longitu- 
dinal, but  they  are  reinforced  by  transverse  fibres  as  the  fascia  expands, 
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and  at  the  points  of  subdivision  the  transverse  fibres  are  especially 
strong,  serving  to  bind  the  slips  together,  and  forming  arches  across  the 
digital  vessels  and  nerves,  which  can  be  seen,  when  the  fat  is  removed, 
passing  to  the  sides  of  the  toes  (Plate  94,  Fig.  1).  Along  each  side  of 
the  central  portion  of  the  plantar  fascia  there  are  expansions,  which  are 
much  less  dense  in  front  than  they  are  behind.  These  form  the  lateral 
plantar  intermuscular  septa,  and  serve  to  separate  the  muscles  of  the 
great  toe  and  little  toe  respectively  from  the  central  mass  of  muscles  in 
the  sole  of  the  foot.  When  the  fat  is  removed  it  will  be  noticed  that 
the  margins  of  the  central  portion  of  the  plantar  fascia  are  clearly  in- 
dicated by  furrows  into  which  pass  the  lateral  expansions.  The  outer 
expansion  is  strongly  developed  between  the  tuberosity  of  the  metatarsal 
bone  of  the  little  toe  and  the  os  calcis,  and  is  sometimes  called  the  fifth 
metatarsal  ligament,  and  in  consequence  of  muscular  fibres  being  often 
found  in  the  band  it  has  received  the  additional  name  of  the  abductor 
ossis  metatarsi  minimi  digiti  muscle. 

The  central  portion  of  the  plantar  fascia  assists  materially  in  sup- 
porting the  antero-posterior  arch  of  the  foot.  In  "flat-foot"  there  is 
always  more  or  less  yielding  of  this  fascia.  An  abscess  situated  beneath 
the  plantar  fascia  will  always  be  firmly  bound  down,  and  often  causes 
intense  pain  and  great  destruction  of  the  deeper  tissues  unless  promptly 
relieved.  Sometimes  foreign  bodies  are  retained  beneath  the  plantar 
fascia  and  give  rise  to  many  obscure  symptoms  due  to  irritation  of  the 
plantar  nerves.  In  one  case  the  author  removed  a  splinter  three  inches 
long  from  the  foot  of  a  young  lady,  which  had  penetrated  a  thin  slip- 
per while  she  was  dancing  upon  a  rough  floor,  and  had  been  retained 
beneath  the  plantar  fascia  for  the  period  of  a  year  and  a  half.  During 
this  time  she  had  been  subject  to  frequent  epileptic  attacks  of  a  severe 
character,  but,  as  there  had  not  been  any  inconvenience  in  walking,  nor 
any  other  symptoms  referable  to  the  accident  to  her  foot,  the  local  cause 
was  not  recognized  until  demonstrated  by  its  removal,  when  the  epilepsy 
entirely  ceased. 

After  division  of  the  plantar  fascia  above  the  heel,  and  its  careful 
dissection,  the   various   groups   of  muscles   of    the    sole   of   the   foot  are 
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exposed,  with  the  branches  of  the  plantar  vessels  and  nerves  (Plate  94, 
Figs.  2,  3,  and  4). 

The  flexor  brevis  digitorum  muscle  arises  from  the  inner  tubercle  of 
the  os  calcis,  between  the  abductor  hallucis  and  the  abductor  minimi 
digiti,  from  the  intermuscular  septa,  and  from  the  under  surface  of  the 
plantar  fascia.  It  passes  forward  and  divides  into  four  tendons,  which 
pass  to  the  four  outer  toes  superficially  to  the  tendons  of  the  flexor  longus 
digitorum  (page  313),  the  sheaths  of  which  they  enter.  At  the  bases  of 
the  first  or  proximal  phalanges  the  tendons  of  the  flexor  brevis  divide, 
allowing  the  tendons  of  the  flexor  longus  to  pass  between  them  to  the 
bases  of  the  distal  or  ungual  phalanges,  while  they  again  unite  and  are 
inserted  into  the  second  or  intermediary  phalanges.  The  manner  of  the 
insertion  of  these  tendons  is  similar  to  that  of  the  tendons  of  the  flexor 
sublimis  digitorum  in  the  hand  (page  381,  Vol.  I.).  When  the  flexor 
brevis  digitorum  is  removed,  the  main  tendon  of  the  flexor  longus  digi- 
torum is  seen  descending  from  behind  the  inner  ankle  into  the  sole 
(Plate  94,  Fig.  3,  No.  3),  where  it  receives  a  slip  from  the  tendon  of 
the  flexor  longus  hallucis  muscle  (page  314)  and  the  insertion  of  the 
flexor  accessorius  muscle  (as  described  below),  and  divides  into  four  ten- 
dons, which  perforate  the  tendons  of  the  flexor  brevis  (as  described  above) 
to  be  inserted  into  the  bases  of  the  ungual  phalanges  of  the  four  outer 
toes.  The  flexor  accessorius  muscle  arises  beneath  the  flexor  brevis  by 
muscular  fibres  from  the  inner  and  lower  part  of  the  os  calcis,  from  the 
calcaneo-scaphoid  ligament,  and  by  tendinous  fibres  from  the  external 
tubercle  of  the  os  calcis  and  the  adjacent  border  of  the  calcaneo-cuboid 
ligament.  The  fibres  of  the  muscle  pass  directly  to  the  deep  border  of 
the  long  flexor  tendon,  into  which  they  are  inserted  by  short  fibrous 
bands.  The  accessorius  is  chiefly  attached  to  the  tendons  for  the  third 
and  fourth  toes.  When  the  under  surfaces  of  the  tendons  of  the  flexor 
lono-us  digitorum  are  examined,  they  are  found  to  receive  upon  their 
opposed  sides  the  attachments  of  four  small  muscles,  called  the  lum- 
bricales  (Plate  94,  Fig.  3).  Each  of  these  muscles,  except  the  first, 
which  is  attached  only  to  the  inner  side  of  the  tendon  to  the  second 
toe,  arises  by  two  tendons  and  passes  forward  around  the  inner  side  of 


PLATE   95. 
Figure  1. 


The  relations  of  the  parts  as  they  appear  after  amputation  at  the  right  hip-joint,  by  the  long  anterior  and  short 
posterior  flap  method. 


1.  The  tendon  of  the  adductor  longus  muscle. 

2.  The  pectineus  muscle. 

3.  The  psoas  muscle. 

4.  The  iliacus  muscle. 

5.  The  sartorius  muscle. 

6.  The  anterior  crural  nerve. 

7.  The  tensor  fascise  femoris  muscle. 

8.  The  anterior  portion  of  the  capsule  of  the  hip  turned 

upward. 

9.  The  bottom  of  the  acetabulum. 

10.  The  gluteus  medius  muscle. 

11.  A  branch  of  the  external  circumflex  artery. 


12.  The  pyriformis  muscle. 

13.  A  branch  of  the  superior  perforating  artery. 

14.  The  cut  femoral  artery  and  vein. 

15.  The  adductor  brevis  muscle. 

16.  The  profunda  femoris  artery  and  vein. 

17.  The  obturator  externus  muscle. 

18.  The  adductor  magnus  muscle. 

19.  The  tendon  of  the  biceps  femoris  muscle. 

20.  The  tendons  of  the  semi-tendinosus  and  semi-mem- 

branosus  muscles. 

21.  The  great  sciatic  nerve. 

22.  The  gluteus  maximus  muscle. 


Figure  2. 

Amputation  through  the  middle  of  the  right  thigh  by  the  antero-posterior  oval  flap  method,  showing  the  proper 
relations  of  the  vessels  to  the  femur  and  the  appearance  of  the  severed  muscles  immediately  after  the  bone  has  been 
sawn,  in  a  well-developed  man,  aged  about  thirty-two  years. 


1.  The  rectus  femoris  muscle. 

2.  The  periosteal  flap  turned  upward. 

3.  The  shaft  of  the  femur. 

4.  The  vastus  externus  muscle. 

5.  Perforating  branches  of  the  profunda  femoris  artery, 

6.  The  great  sciatic  nerve. 

7.  The  biceps  femoris  muscle. 

8.  The  tendon  of  the  semi-membranosus  muscle. 

9.  The  semi-tendiuosus  muscle. 


10.  The  internal  saphenous  vein. 

11.  The  sartorius  muscle. 

12.  The  vastus  internus  and  crureus  muscles. 

13.  The  femoral  artery. 

14.  The  femoral  vein. 

15.  The  adductor  longus  muscle. 

16.  The  adductor  magnus  muscle. 

17.  Perforating  arteries. 


Figure  3- 

Amputation  at  the  right  knee-joint  by  the  antero-posterior  flap  method,  showing  the  relations  of  the  severed  parts 
as  they  appear  upon  completion  of  the  operation. 


1.  The  ligamentum  patellee. 

2.  The  external  condyle. 

3.  Fatty  tissue  in  the  intercondylar  fossa. 

4.  The  external  lateral  ligament. 

5.  The  popliteal  vein. 

6.  Branches  of  the  inferior  external  articular  vessels. 

7.  The  internal  popliteal  nerve. 


8.  The  external  popliteal  nerve. 

9.  The  posterior  flap,  consisting  chiefly  of  the  divided 

gastrocnemius  muscle. 

10.  The  internal  condyle. 

11.  The  popliteal  artery. 

12.  The  inferior  internal  articular  artery. 

13.  The  tendon  of  the  plantaris  muscle. 


Figure  4. 

Amputation  at  the  middle  of  the  right  leg,  showing  especially  the  proper  relations  of  the  vessels. 


1.  The  tibialis  anticus  muscle. 

2.  The  extensor  longus  digitorum  muscle. 

3.  The  anterior  tibial  vessels  and  nerve. 

4.  The  peroneus  longus  muscle. 

5.  The  sawn  fibula. 

6.  The  peroneal  vessels. 


7.  The  external  saphenous  vein  and  nerve. 

8.  The  sawn  tibia. 

9.  The  tibialis  posticus  muscle. 

10.  The  posterior  tibial  vessels  and  nerve. 

11.  The  posterior  flap,  consisting  of  the  divided  soleus  and 

gastrocnemius  muscles. 


Voi  II 


Fig  I 
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each  of  the  outer  toes  respectively,  and  is  inserted  into  the  dorsal  apo- 
neurosis, blending  with  the  tendinous  insertions  of  the  extensor  muscles 
over  the  bases  of  the  proximal  phalanges. 

The  action  of  the  flexor  brevis  digitorum  muscle  is  to  flex  the  second 
or  intermediary  phalanges  on  the  first  or  proximal  phalanges,  and  then 
to  flex  the  latter  on  the  metatarsal  bones.  The  flexor  accessorius  muscle 
serves  to  correct  the  obliquity  of  the  main  tendon  of  the  flexor  longus 
digitorum  which  is  due  to  the  projection  backward  of  the  heel.  The 
action  of  the  lumbricales  is  very  similar  to  that  of  the  analogous  muscles 
in  the  hand  (page  403,  Vol.  I.). 

There  are  four  short  muscles  of  the  great  toe,  the  abductor  hallucis, 
the  flexor  brevis  hallucis,  the  adductor  obliquus  hallucis,  and  the  ad- 
ductor transversus  hallucis.  The  abductor  hallucis  muscle  arises  from 
the  inner  tubercle  of  the  os  calcis  (Plate  94,  Fig.  2,  No.  2),  from  the 
internal  annular  ligament  and  the  plantar  fascia,  and  from  the  septum 
separating  it  from  the  flexor  brevis  digitorum,  thus  arching  over  the 
plantar  vessels  and  nerves  and  the  tendons  which  pass  round  the  inner 
ankle  beneath  the  annular  ligament.  It  also  receives  an  additional 
origin  from  the  tuberosity  of  the  scaphoid  bone.  The  fibres  converge 
to  a  tendon  which  is  inserted  into  the  base  of  the  first  phalanx  of  the 
great  toe  and  the  inner  sesamoid  bone.  This  muscle  is  practically  the 
innermost  of  the  series  of  interosseous  muscles  of  the  foot.  Its  chief 
action  is  to  flex  the  first  phalanx,  while  it  extends  the  second,  although 
it  is  capable  of  abducting  the  great  toe  to  a  slight  degree  inward  from 
the  middle  line  of  its  proper  metatarsal  bone. 

The  flexor  brevis  hallucis  muscle  (Plate  94,  Fig.  4,  No.  3)  arises 
by  a  narrow  tendon  from  the  cuboid  bone  and  from  the  fibrous  expan- 
sion from  the  tendon  of  the  tibialis  posticus  muscle  into  the  internal 
cuneiform  bone  (page  315).  It  divides  into  two  portions,  which  pass  over 
the  metatarsal  bone  of  the  great  toe,  one  on  each  side  of  the  tendon  of  the 
flexor  longus  hallucis  muscle,  and  are  inserted  tendinously  into  the  outer 
and  inner  sides  of  the  proximal  phalanx  of  that  toe  and  to  the  corre- 
sponding sesamoid  bones.  The  inner  tendon  is  closely  united  with  the 
abductor  hallucis,  and  the  outer  tendon  with  the  adductor  hallucis.     The 
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sesamoid  bones  in  relation  to  these  tendons  (page  315)  form  a  pulley 
through  which  the  tendon  of  the  flexor  longus  hallucis  can  act  freely 
without  being  pressed  upon,  as  in  walking  and  running. 

The  adductor  obliquus  hallucis  muscle  is  a  powerful  little  muscle 
arising  from  the  bases  of  the  second,  third,  and  fourth  metatarsal  bones 
and  from  the  sheath  of  the  peroneus  longus  muscle.  It  passes  obliquely 
across  the  foot,  and  is  inserted  conjointly  with  the  tendon  of  the  inner 
portion  of  the  flexor  brevis  hallucis  into  the  external  sesamoid  bone 
and  the  outer  side  of  the  base  of  the  proximal  phalanx  of  the  great 
toe.  It  closely  resembles  the  interosseous  muscles,  the  fleshy  portion  fill- 
iug  the  space  on  the  outside  of  the  first  metatarsal  bones  overlapping  the 
plantar  arch. 

The  adductor  transversus  hallucis  (or  transversalis  pedis)  muscle  is  a 
narrow,  fleshy  band  extending  across  the  distal  ends  of  the  metatarsal 
bones.  It  arises  by  three  slips  from  the  plantar  surfaces  of  the  capsular 
ligaments  of  the  fourth  and  fifth  metatarso-phalangeal  joints,  and  passes 
transversely  to  be  inserted  also  into  the  outer  sesamoid  bone  with  the 
above  muscles.  This  muscle  forms  the  base  of  the  so-called  plantar 
triangle,  in  which  the  plantar  arch  is  formed,  the  inner  side  of  the  space 
being  bounded  by  the  adductor  obliquus,  and  the  outer  side  by  the  flexor 
brevis  minimi  digiti. 

There  are  three  muscles  of  the  little  toe,  the  abductor  minimi  digiti, 
the  flexor  brevis  minimi  digiti,  and  the  opponens  minimi  digiti.  The 
abductor  minimi  digiti  muscle  is  on  the  outer  side  of  the  foot  (Plate  94, 
Fig.  2,  No.  10).  It  arises  from  the  under  surface  and  outer  tubercle 
of  the  os  calcis,  from  the  plantar  fascia,  and  from  the  septum  between 
it  and  the  flexor  brevis  digitorum.  It  arches  over  the  plantar  vessels 
and  nerves  as  they  pass  into  the  sole.  A  portion  of  the  muscle  is 
attached  to  the  tuberosity  of  the  metatarsal  bone  of  the  little  toe,  while 
the  greater  part  passes  forward  to  a  tendon  which  is  inserted  into  the 
outer  side  of  the  proximal  phalanx  of  the  little  toe  conjointly  with  the 
tendon  of  the  flexor  brevis  minimi  digiti  muscle.  The  latter  is  a  very 
small  muscle  arising  from  the  base  of  the  metatarsal  bone  of  the  little 
toe  and  from  an  expansion  of  the  calcaneo-cuboid  ligament.     It  is  in- 
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serted  into  the  outer  side  of  the  base  of  the  proximal  phalanx  of  the 
little  toe.  The  opponens  minimi  digiti  muscle  is  the  name  given  to  the 
deeper  portion  of  the  above  muscle,  which  arises  from  the  sheath  of 
the  peroneus  longus  muscle.  It  is  inserted  into  the  front  of  the  lower 
surface  of  the  metatarsal  bone  of  the  little  toe. 

The  plantar  arteries  are  the  terminal  divisions  of  the  posterior 
tibial  artery  (page  315),  from  which  they  arise  at  a  point  midway  be- 
tween the  os  calcis  and  the  inner  ankle  (Plate  93,  Fig.  2,  No.  4). 
The  internal  plantar  artery  passes  forward  at  first  beneath  the  abductor 
hallucis,  and  then  in  the  interval  between  that  muscle  and  the  flexor 
brevis  digitorum  as  far  as  the  base  of  the  ball  of  the  great  toe,  where 
it  anastomoses  with  the  digital  branch  of  the  dorsalis  pedis  artery  (page 
343)  in  the  cleft  between  the  great  toe  and  the  second  toe.  In  its 
course  it  supplies  the  contiguous  muscles,  and  occasionally  establishes  a 
superficial  plantar  arch  by  sending  a  branch  across  to  join  the  super- 
ficial branch  of  the  external  plantar  artery. 

The  external  plantar  artery  is  much  larger  than  the  internal.  It 
curves  outwardly  on  the  sole  of  the  foot  (Plate  93,  Fig.  2,  No.  16),  at 
first  between  the  os  calcis  and  the  abductor  hallucis,  then  between  the 
flexor  brevis  and  the  flexor  accessorius,  as  far  as  the  base  of  the  meta- 
tarsal bone  of  the  little  toe.  At  this  point  it  turns  inward  between  the 
flexor  brevis  muscle  and  the  abductor  minimi  digiti  muscle,  and  passes 
deeply  into  the  sole  over  the  plantar  interosseous  muscles,  forming  the 
deep  plantar  arch. 

This  arch  corresponds  to  the  posterior  fourth  of  the  metatarsal  bones. 

The   external   plantar   artery,  between  its  origin  and  the  arch,  furnishes 

branches  to  the  skin  and   fascia  over  the  os  calcis,  and   to  the  muscles 

of  the  sole  and  of  the  little  toe.     From  the  digital  border  of  the  arch 

the  digital  arteries  arise.     These  vessels   communicate   by  means  of  the 

anterior  perforating  arteries  with  the  interosseous  arteries  on  the  dorsum 

of  the  foot  (page  344),  through  the  front  part  of  the  three  outer  inter- 

metatarsal  spaces,  and,  by  means  of  the  posterior  perforating  arteries  at 

the   back   part  of  the  spaces,  also  with   the   dorsal   interosseous   arteries. 

Beyond   this   series   of   inosculations   the   digital   arteries   extend   to   the 
Vol.  II.— 45 
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clefts  between  the  toes,  where  they  subdivide  and  supply  the  contiguous 
sides  of  the  adjacent  toes.  The  terminal  twig  of  the  external  plantar 
artery  anastomoses  with  the  digital  artery,  which  supplies  both  sides  of 
the  great  toe  and  the  inner  side  of  the  second  toe  and  is  derived  from 
the  first  perforating  or  communicating  branch  of  the  dorsalis  pedis 
artery.  Each  digital  lateral  branch  anastomoses  with  its  fellow-brancb, 
establishing  two  small  arches,  one  in  the  pulp  of  each  toe,  and  one  be- 
neath the  matrix  of  the  nail.  Both  plantar  arteries  have  vena  comites 
(Plate  93,  Fig.  2). 

The  plantar  nerves  are  the  terminal  divisions  of  the  posterior  tibial 
nerve  (page  319),  from  which  they  are  derived  at  the  inner  ankle  ex- 
ternally to  tbe  corresponding  origins  of  tbe  plantar  arteries  (Plate  93, 
Fig.  2,  No.  3).  The  internal  plantar  nerve  is  larger  than  the  external. 
It  accompanies  the  internal  plantar  artery  along  the  inner  part  of  the 
sole,  distributing  cutaneous  and  muscular  branches  as  well  as  articular 
branches  to  the  contiguous  joints  of  the  tarsus  and  metatarsus.  Between 
the  abductor  hallucis  and  flexor  brevis  digitorum  muscles  it  divides  into 
four  digital  nerves,  which  are  distributed  as  follows.  The  first  digital 
nerve  supplies  the  inner  portion  of  the  flexor  brevis  hallucis  muscle 
and  the  skin  over  the  inner  side  of  the  great  toe.  The  second  digital 
nerve  divides  into  two  branches,  one  to  the  internal  lumbricalis  muscle 
and  the  other  to  the  opposed  sides  of  the  great  toe  and  the  second  toe. 
The  third  digital  nerve  supplies  the  second  lumbricalis  muscle,  and 
then  divides  to  supply  the  opposed  sides  of  the  second  and  third  toes. 
The  fourth  digital  nerve  is  joined  by  a  branch  from  the  external 
plantar  nerve,  and  is  distributed  to  the  opposed  sides  of  the  third  and 
fourth  toes.  The  digital  nerves  send  off  branches  at  the  terminal  or 
ungual  phalanges  which  wind  round  to  supply  the  dorsal  surfaces.  It 
will  be  noticed  that  the  manner  of  distribution  of  the  internal  plantar 
nerve  corresponds  to  the  manner  of  distribution  of  the  median  nerve 
on  the  palm  of  the  hand  (page  416,  Vol.  I.). 

The  external  plantar  nerve  follows  the  course  of  the  external  plantar 
artery  (Plate  93,  Fig.  2,  No.  17).  It  supplies  the  abductor  minimi 
digiti  and  flexor  accessorius  muscles,  and  then  divides  into  a  superficial 


THE  REGION  OF   THE  ANKLE  AND    THE  FOOT.  355 

and  a  deep  branch.  The  superficial  joins  the  fourth  digital  nerve  from 
the  internal  plantar,  and  sends  a  branch  to  the  cleft  between  the  fourth 
and  fifth  toes,  supplying  the  third  and  fourth  lumbricales  muscles,  as 
well  as  the  skin  of  the  opposed  sides  of  the  little  toe  and  the  fourth 
toe.  Another  branch  also  supplies  the  interosseous  muscles  of  the  fourth 
intermetatarsal  space  and  the  outer  side  of  the  little  toe.  The  deep 
branch  of  the  external  plantar  nerve  accompanies  the  plantar  arch  into 
the  deeper  part  of  the  sole  of  the  foot.  It  supplies  all  the  interosseous 
muscles  except  the  fourth,  the  abductor  hallucis,  the  adductor  transversus 
hallucis,  and  the  outer  two  lumbricales. 

There  are  remarkably  few  superficial  veins  in  the  sole  of  the  foot, 
but  the  superficial  lymphatics  are  numerous  and  form  an  intricate  plexus 
everywhere  in  the  subcutaneous  tissues  of  the  sole.  The  lymphatic 
vessels  arising  from  this  plexus  pass  to  the  borders  and  dorsum  of  the 
foot  (already  described,  page  341). 

Wounds  involving  either  of  the  plantar  arteries  are  always  serious, 
on  account  of  their  depth  and  of  the  difficulty  in  reaching  the  cut  ves- 
sels in  the  wound  without  injuring  the  surrounding  nerves  and  tendons. 
There  is,  however,  no  other  satisfactory  way  of  dealing  with  hemorrhage 
of  these  vessels,  because  it  cannot  be  effectually  checked  by  ligature  of  the 
main  supplying  arteries,  the  anterior  and  the  posterior  tibial,  above  the 
ankle,  on  account  of  the  free  inosculations  between  the  malleolar  branches 
of  the  peroneal  artery  (page  317)  and  the  other  malleolar  arteries  and 
the  tarsal  branch  of  the  dorsalis  pedis  artery  (page  343),  also  with  the 
internal  calcanean  branch  of  the  external  plantar  artery.  In  some  in- 
stances the  external  plantar  artery  has  been  secured  by  a  ligature  from 
the  dorsum  of  the  foot  after  excision  of  one  of  the  metatarsal  bones. 
In  most  cases  hemorrhage  from  a  wound  of  the  sole  may  be  arrested 
by  elevation  of  the  limb,  aided  by  a  broad  compress  over  the  wound, 
with  compression  at  the  same  time  applied  upon  the  main  arteries  at 
the  ankle ;  but  this  procedure  does  not  always  answer,  and  the  surgeon 
will  have  to  observe  the  rule  of  securing  the  bleeding  vessels  in  the 
wound,  where  the  tissues  are  so  dense  that  the  walls  of  the  vessels  are 
not  allowed  to  contract.     In  this  respect,  wounds  of  the  sole  of  the  foot, 
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of  the  palm  of  the  hand,  and  of  the  scalp  bear  a  close  resemblance  to 
one  another  and  require  similar  treatment. 

The  bursa  in  relation  to  the  metatarso-phalangeal  joint  of  the  great 
toe  frequently  becomes  enlarged  in  consequence  of  the  wearing  of  im- 
properly-shaped shoes,  forcing  the  great  toe  outwardly  into  an  oblique 
position,  so  that  the  metatarsal  joint  becomes  prominent.  The  condition 
is  called  a  bunion,  and  when  allowed  to  continue  unrelieved  may  result 
in  weakness  of  the  great  toe,  owing  to  the  outward  displacement  of  the 
tendon  of  the  extensor  longus  hallucis  muscle. 

The  bursa  between  the  tendo  Achillis  and  the  upper  part  of  the  os 
calcis  (referred  to  on  page  313)  sometimes  becomes  inflamed,  and  may 
bulge  out  laterally  on  each  side  of  the  tendon,  thus  simulating  ankle- 
joint  disease. 

Much  stress  has  been  laid  upon  the  normal  relations  of  the  tendons 
about  the  ankle  (page  339).  As  they  frequently  have  to  be  divided  in 
operations  for  relief  from  the  various  deformities  which  most  commonly 
occur  in  this  region,  called  club-foot,  they  should  also  be  examined  with 
especial  reference  to  their  abnormal  position  in  these  deformities. 

In  talipes  equinus  the  heel  is  drawn  up  by  the  contraction  of  the 
muscles  of  the  calf  through  the  tendo  Achillis,  the  patient  walking  upon 
the  balls  of  the  toes.  The  foot  bends  at  the  medio-tarsal  joint,  so  that 
the  astragalus  is  displaced  more  or  less  downward  and  projects  upon  the 
dorsum.     The  plantar  ligaments  and  fascia  are  variably  contracted. 

In  talipes  calcaneus  the  toes  are  drawn  upward  through  the  agency 
of  the  extensor  muscles,  and  the  heel  assumes  a  vertical  position,  the 
upper  articular  surface  of  the  astragalus  sometimes  extending  backward 
so  that  it  projects  beyond  the  tibia. 

In  talipes  varus  the  heel  is  drawn  up  by  the  tendo  Achillis,  while 
the  foot  is  adducted,  its  inner  border  being  drawn  upward  by  the  con- 
traction of  both  the  tibialis  anticus  and  the  tibialis  posticus  muscle. 
The  flexor  longus  digitorum  also  exerts  a  contracting  influence  upon 
the  sole.  The  os  calcis  being  drawn  upward,  the  astragalus  is  displaced 
downward  and  forward,  presenting  its  upper  articular  surface  on  the 
dorsum.     The  foot   is   twisted   transversely  at   the   medio-tarsal  joint,  so 
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that  the  scaphoid  is  displaced  upward,  often  as  far  as  the  internal  mal- 
leolus, and  the  cuboid  bone  is  forced  into  the  lowest  position  in  the 
tarsus.  The  patient  always  walks  on  the  outer  border  of  the  foot, 
chiefly  upon  the  outer  side  of  the  metatarsal  bone  of  the  little  toe. 

In  talipes  valgus  the  outer  border  of  the  foot  is  drawn  upward,  the 
contracting  muscles  being  the  peroneus  longus  and  the  peroneus  brevis. 
The  astragalus  usually  projects  forward  and  downward,  the  scaphoid  is 
depressed,  and,  the  foot  being  abducted,  its  outer  border  is  raised.  In 
walking,  the  weight  is  received  upon  the  internal  malleolus  and  the 
scaphoid  bone. 

There  are  modifications  of  these  forms  of  talipes  which  consist  in 
combinations  of  the  varieties  above  described,  and  which  are  designated 
according  to  the  parts  that  are  predominantly  involved.  It  should  be 
observed  that  in  talipes  equino-varus  the  patient  walks  chiefly  upon  the 
ball  of  the  little  toe,  while  in  talipes  equino-valgus  he  walks  upon  the 
base  of  the  great  toe. 

The  points  for  division  of  the  tendons  about  the  ankle  are  as  follows. 
The  tendo  Achillis  is  usually  cut  from  before  backward  two  and  a  half 
centimetres,  or  about  an  inch,  above  the  os  calcis,  the  knife  being  pref- 
erably introduced  from  the  inner  side,  to  avoid  the  posterior  tibial  ves- 
sels and  nerve.  Care  should  also  be  observed  not  to  wound  the  small 
or  external  sajmenous  vein  and  nerve,  which  are  close  to  the  border  of 
the  tendo  Achillis,  often  low  down  (Plate  93,  Fig.  1).  The  tendon  of 
the  tibialis  anticus  may  be  divided  from  the  outer  side  in  front  of  and 
below  the  internal  malleolus  (Plate  92,  Fig.  1).  The  tendon  of  the 
tibialis  posticus  may  be  divided  between  the  end  of  the  internal  mal- 
leolus and  the  tuberosity  of  the  scaphoid  bone  (Plate  94,  Fig.  5).  The 
tendons  of  the  peronei  muscles  may  be  divided  between  the  point  of 
the  external  malleolus  and  the  tuberosity  of  the  metatarsal  bone  of  the 
little  toe,  great  care  being  taken  to  avoid  the  external  saphenous  nerve, 
which  here  is  in  close  relation  to  the  tendons  (Plate  94,  Fig.  7).  With 
regard  to  the  operations  for  the  relief  of  club-foot,  it  may  be  said  that, 
owing  to  the  disappointing  results  often  obtained  from  subcutaneous 
tenotomy,  it   is  better   in  many  cases   to  make  a  free  incision  over  the 


PLATE    96. 
Figure  1. 

The  left  knee-joint  laid  open  as  in  the  first  stage  of  amputation  at  this  joint,  showing  the  exact  relations  of  the  parts. 


1.  The  position  of  the  top  of  the  pa- 

tella. 

2.  The  upper  portion  of  the  severed 

ligamentum  patellae. 

3.  The  internal  condyle  of  the  femur. 


4.  The  anterior  crucial  ligament. 

5.  The  internal  semilunar  fibro-car- 

tilage. 

6.  The  coronary  ligament. 

7.  The  lower  portion  of  the  severed 

ligamentum  patellae. 


The  external  condyle  of  the  femur. 
9.  The  external  lateral  ligament. 

10.  The  head  of  the  tibia. 

11.  The  external  semilunar  flbro-car- 

tilage. 


Figure  2. 


The  relations  of  the  parts  as  seen  after  completion  of  an  amputation  at  the  left  knee-joint  by  the  antero-posterior 
flap  method. 

6.  The  popliteal  artery. 

7.  The  internal  popliteal  nerve. 

8.  The  popliteus  muscle. 

9.  The  inner  head  of  the  gastrocne- 
mius muscle. 

10.  The  external  condyle  of  the  femur. 


1.  The  upper  portion  of  the  severed 

ligamentum  patellae. 

2.  The  internal  condyle  of  the  femur. 

3.  The  ligamentum  mucosum. 

4.  The  internal  lateral  ligament. 

5.  Fat  in  the  popliteal  space. 


11.  The  internal  semilunar  fibro-car- 

tilage. 

12.  The  semi-membranosus  muscle. 

13.  The  popliteal  vein. 

14.  The  outer  head  of  the  gastrocne- 

mius muscle. 


Figure  3. 

The  relations  of  the  parts  as  seen  immediately  after  amputation  at  the  right 

6.  The  tendons  of  the  peroneus  lon- 
gus and  brevis  muscles. 

7.  The  section  of  the  os  calcis  (pecu- 
liar to  this  operation). 

8.  The  external  plantar  artery    and 
nerve. 

9.  The  skin  and  fascia  of  the  sole  of 
the  foot. 


1.  The  cut  end  of  the  tendon  of  the  ex- 

tensor proprius  hallucis  muscle. 

2.  The  cut  tendon  of  the   extensor 

communis  digitorum  muscle. 

3.  The  cut  tendon  of  the  peroneus 

tertius  muscle. 

4.  The  sawn  end  of  the  fibula. 

5.  The  cut  tendon  of  the  flexor  longus 

hallucis  muscle. 


ankle-joint  by  the  method  of  Pirogoff. 

10.  The  cut  tendon  of  the  tibialis  an- 

ticus  muscle. 

11.  The  anterior  tibial  artery. 

12.  The  sawn  end  of  the  tibia. 

13.  The  cut  tendon  of  the  tibialis  pos- 

ticus muscle. 

14.  The  posterior  tibial  artery. 

15.  The  internal  plantar  artery  and 

nerve. 


Figure  4. 


The  relations  of  the  parts  as  seen  upon  removal  of  the  left  foot  at  the  medio-tarsal  joint,  usually  called  Chopart's 
operation. 

1.  The  cut  tendon  of  the  tibialis  an 

ticus  muscle. 

2.  The  dorsalis  pedis  artery. 

3.  The  astragalus. 

4.  The  internal  plantar  artery. 


The  cut  tendon  of  the   abductor 

hallucis  muscle. 
The  external  plantar  nerve. 
The   cut   tendon  of  the  extensor 

proprius  hallucis  muscle. 


8.  The  cut  tendon   of  the  extensor 
communis  digitorum  muscle. 

9.  The  os  calcis. 

10.  The  cut  tendon  of  the  peroneua 
longus  muscle. 

11.  The  external  plantar  artery. 


Figure  5. 


The  tarso-metatarsal  joint  of  the  right  foot  laid  open,  as  seen  in  the  first  stage  of  amputation  at  this  joint  by  the 
process  of  Lisfranc. 

1.  The  external  malleolus. 

2.  The  external  cuneiform  bone 

3.  The  cuboid  bone. 

4.  The  external  plantar  artery. 

5.  The  articular  surface  of  the 
metatarsal  bone. 


fifth 


6.  The  fourth  metatarsal  bone. 

7.  The  third  metatarsal  bone. 

8.  The  internal  malleolus. 

9.  The  dorsalis  pedis  artery. 

10.  The  middle  cuneiform  bone. 

11.  The  internal  cuneiform  bone. 


12.  The  flexor  tendons  in  the  plantar 

surface  of  the  foot. 

13.  The  first  metatarsal  bone. 

14.  The  second  metatarsal  bone. 

15.  The  severed  extensor  tendons  to 

the  toes. 


Figure  6. 

The  relations  of  the  parts  on  completion  of  the  amputation  (of  Lisfranc)  at  the  tarso-metatarsal  joint  of  the  right 
foot,  as  in  Figure  5. 


1.  The  external  malleolus. 

2.  The  severed  extensor  tendons. 

3.  The  external  cuneiform  bone. 

4.  The  cuboid  bone. 


5.  The  external  plantar  artery. 

6.  The  internal  malleolus. 

7.  The  dorsalis  pedis  artery. 

8.  The  middle  cuneiform  bone. 


9.  The  internal  cuneiform  bone. 
10.  The  flexor  tendons  in  the  plantar 


Figure  7. 


The  incisions  for  amputation  of  the  great  toe  of  the  left  foot,  and  the  relation  of  the  plantar  branch  of  the  dorsalis 
pedis  artery  to  the  first  metatarsophalangeal  joint. 

1.  The  plantar  branch  of  the  dorsalis    1    2.  The  base  of  the  proximal  phalanx    I    3.  The  tendon  of  the  extensor  longus 
pedis  artery.  of  the  great  toe.  hallucis  muscle. 

Figure  8. 

The  incisions  for  amputation  of  the  middle  toe  of  the  left  foot  at  its  tarso-phalangeal  joint. 
1.  The  digital  artery  in  the  cleft  be-    I    2.  The  base  of  the  proximal  phalanx    I    3.  The  head  of  the  middle  metacar- 
tween  the  second  and  third  toes.   I  of  the  middle  toe.  '  pal  bone. 
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contracted  parts,  so  that  the  operator  can  see  what  he  is  doing,  and 
therefore  do  it  well.  There  are  always  many  false  bands  of  condensed 
connective  tissue  in  these  cases,  which  are  almost  as  important  to  divide 
as  the  contracted  tendons,  and  the  orthopaedic  surgeon  who  has  had  ex- 
perience appreciates  the  necessity  of  dividing  everything  which  offers 
resistance  to  the  foot  being  placed  in  proper  position.  It  is  an  estab- 
lished fact  that  severed  tendons  will  reunite  even  when  the  breach  be- 
tween the  cut  ends  is  of  considerable  extent,  provided  that  their  synovial 
sheaths  are  not  implicated.  On  account  of  this  last  important  factor, 
the  tendons  in  club-foot  operations  are  now  usually  cut  at  their  insertions 
by  free  incisions  made  in  the  sole  of  the  foot,  rather  than  above  the 
malleoli,  where  the  synovial  sheaths  enclose  the  tendons.  It  should  be 
noted  that  a  moderate  degree  of  varus  is  natural  to  the  feet  of  all  in- 
fants, for  the  feet  are  always  placed  with  their  soles  turned  inward  and 
upward  while  in  utero,  and  it  is  not  until  the  extensor  and  abductor 
muscles  become  more  developed  that  the  subsequent  normal  position  of 
the  feet  at  right  angles  to  the  legs  is  attained. 

The  peculiar  deformity  called  flat-foot  is  due  to  the  yielding  of  the 
calcaneo-scaphoid  and  long  and  short  calcaneo-cuboid  or  plantar  liga- 
ments, the  plantar  fascia,  and  the  tendinous  insertions  of  the  tibialis 
anticus,  tibialis  posticus,  and  peroneus  longus  muscles.  The  calcaneo- 
scaphoid  ligament  and  the  tendon  of  the  peroneus  longus  are  probably 
those  which  are  most  concerned,  for  they  are  the  chief  agents  in  main- 
taining the  normal  arches  of  the  foot.  When  the  inferior  calcaneo- 
scaphoid  ligament  (page  331)  yields,  the  head  of  the  astragalus  is  no 
longer  supported,  and,  as  it  serves  as  the  keystone  of  the  longitudinal 
arch,  the  weight  of  the  body  causes  a  general  settling  of  the  tarsal 
bones,  which,  becoming  affected  by  undue  pressure,  gradually  change 
their  form  and  produce  various  distortions.  In  all  these  deformities  in- 
volving the  bones  of  the  tarsus  it  will  be  noticed  that  they  occur  chiefly 
about  the  medio-tarsal  joint,  which  is  composed  of  the  astragalo-scaphoid 
and  calcaneo-cuboid  joints.  In  addition  to  flexion  and  extension,  this 
joint  permits  of  a  slight  degree  of  rotation  by  which  the  sole  may 
be    turned    either    inwardly   or    outwardly,    according   as   the    astragalo- 
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scaphoid  or  the  calcaneo-cuboid  joint  is  chiefly  employed.     Movement  is 
somewhat  freer  at  the  former  of  these  joints  than  at  the  latter  (page  331). 

Dislocations  at  the  ankle-joint  are  almost  invariably  associated  with  a 
fracture  of  either  the  tibia  or  the  fibula,  or  of  both  of  these  bones. 
The  dislocation  may  occur  forward,  backward,  inward,  or  outward,  and 
in  some  rare  instances  has  been  reported  to  have  occurred  upward, 
the  astragalus  having  been  jammed  between  the  lower  ends  of  the  leg- 
bones.  The  lateral  dislocations  are  the  most  common,  and  are  caused 
by  a  wrench  to  the  foot  in  such  a  manner  that  the  astragalus  is  ro- 
tated so  that  either  the  outer  or  the  inner  border  of  its  upper  articular 
surface  is  brought  in  contact  with  the  horizontal  articular  surface  of 
the  tibia.  In  such  an  injury  there  is  necessarily  some  rupture  of  the 
lateral  ligaments,  but  very  rarely  are  the  ligaments  of  the  inferior 
tibio-fibular  joint  torn.  The  fibula  is  the  bone  which  is  usually  impli- 
cated, and  it  may  be  broken  by  either  forcible  e version  or  inversion 
of  the  foot  (page  320),  but  most  commonly  it  is  by  eversion.  In  the 
latter  form  of  accident  the  internal  lateral  ligament  is  torn,  and  the 
astragalus  is  brought  against  the  end  of  the  external  malleolus,  the 
fibular  shaft  being  usually  broken  about  two  or  three  inches  above 
the  ankle.  When  dislocation  occurs  from  forcible  inversion  of  the  foot, 
the  external  lateral  ligament  is  stretched,  not  torn,  so  that  the  end  of 
the  outer  malleolus  is  drawn  inward  and  the  shaft  breaks  about  two  or 
three  inches  above  the  ankle.  In  fracture  of  the  fibula  from  eversion 
the  lower  fragment  is  inclined  toward  the  tibia,  while  in  fracture  from 
inversion  the  lower  fragment  is  inclined  away  from  the  tibia.  In  both 
instances  the  causes  which  may  be  assigned  for  the  breaking  of  the 
fibula  are  the  greater  comparative  length  of  the  outer  malleolus  and 
the  firm  bond  between  the  lower  ends  of  the  leg-bones  through  the 
strong  ligaments  of  the  inferior  tibio-fibular  joint  (page  299). 

Pott's  fracture  at  the  ankle  consists  in  the  dislocation  outwardly,  with 
fracture  of  the  lower  part  of  the  shaft  of  the  fibula,  and  rupture  of  the 
internal  lateral  ligament,  usually  the  end  of  the  internal  malleolus  being 
broken  off.  There  is  generally  great  deformity,  the  astragalus  being  so 
displaced  that  the  foot  is  turned  completely  outward  and  upward. 
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Fractures  of  the  bones  of  the  foot  are  generally  occasioned  by  severe 
crushes,  and  are  associated  with  laceration  of  the  skin,  fasciae,  and  ten- 
dons. The  os  calcis  is  more  frequently  broken  than  any  of  the  other 
tarsal  bones.  Sometimes  the  posterior  projection  is  broken  by  a  fall 
directly  upon  the  heel,  and  occasionally  it  has  been  detached  by  the 
over-exertion  of  the  muscles  of  the  calf  upon  the  tendo  Achillis  in 
attempting  to  recover  from  a  misstep. 

The  sustentaculum  tali  has  been  broken  in  at  least  two  cases  within 
the  author's  experience.  In  one  of  these  the  fracture  was  caused  by  a 
fall  upon  the  bare  foot,  when  the  process  came  forcibly  in  contact  with 
a  projecting  stone.  In  the  other  the  patient  was  thrown  from  a  carriage 
and  probably  had  the  foot  violently  twisted  outward,  it  having  been 
caught  between  the  spokes  of  a  wheel. 

Amputation  at  the  ankle-joint  is  usually  done  by  one  of  the  two 
following  methods.  Syme's  amputation  consists  in  the  removal  of  the 
entire  foot.  A  curved  incision  is  first  made  with  a  stout  straight  bis- 
toury from  one  malleolus  to  the  other,  across  the  instep,  with  the  foot 
slightly  extended.  The  anterior  portion  of  the  capsule  of  the  ankle- 
joint  is  at  once  opened,  and  the  lateral  ligaments  are  divided  with  the 
point  of  the  knife.  To  do  this  expeditiously,  the  foot  should  be  depressed 
and  bent  outwardly,  so  as  to  stretch  the  internal  ligament  while  it  is 
being  cut,  and  bent  inwardly  for  the  same  reason  while  the  external 
ligament  is  being  cut.  Care  should  be  taken  not  to  wound  the  posterior 
tibial  artery,  which  is  immediately  behind  the  internal  malleolus  (Plate 
94,  Fig.  5,  No.  10).  After  the  superior  articular  surface  of  the  astrag- 
alus is  freely  exposed,  the  foot  should  be  brought  to  its  proper  position, 
and  a  second  incision  should  be  made,  at  an  angle  of  about  forty-five 
degrees  with  the  first,  through  the  tissues  of  the  sole,  extending  from 
one  malleolus  to  the  other.  The  dissection  of  the  os  calcis  from  the 
coverings  which  are  so  intimately  connected  with  it  at  the  sides  as  well 
as  posteriorly  is  necessarily  very  tedious,  and  it  can  be  best  done  by 
working  alternately  from  above  and  from  below.  It  is  important  to 
avoid  leaving  any  of  the  periosteum  of  the  os  calcis  in  the  flap,  as  its 

presence   might   occasion   the   formation   of  bony   nodules   which   would 
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produce  troublesome  irritation  in  the  stump.  The  ends  of  the  malleoli 
and  the  articular  surface  of  the  tibia  are  usually  sawn  off  before  bringing 
the  tissues  of  the  heel  forward  over  the  bones.  The  cup-shaped  poste- 
rior flap  resulting  from  the  dissection  of  the  os  calcis  is  liable  to  form 
a  pocket  for  the  collection  of  sanious  exudation  or  of  pus,  and  therefore 
immediately  upon  the  formation  of  the  flaps  and  before  approximating 
them  it  is  well  to  make  a  hole  through  the  most  dependent  part  and 
insert  a  tube  or  some  other  means  of  drainage.  The  vitality  of  the 
posterior  flap  depends  on  the  calcanean  branches  of  the  posterior  tibial, 
the  malleolar  branches  of  the  anterior  tibial,  and  the  posterior  branches 
of  the  peroneal.  The  stump  resulting  from  a  Syme  amputation  is  gener- 
ally serviceable,  but  in  the  author's  experience  it  has  not  proved  so 
well  adapted  for  support  as  the  stump  which  results  after  the  modified 
form  of  the  operation  known  as  the  amputation  of  Pirogoff. 

Pirogoff's  amputation  consists  in  removing  all  of  the  foot  except  the 
posterior  projection  of  the  os  calcis  (Plate  96,  Fig.  3).  The  incisions 
for  the  flaps  are  made  in  precisely  the  same  manner  as  in  the  former 
operation,  but,  instead  of  dissecting  the  heel-flap  from  the  bone  after  the 
ankle-joint  is  opened  and  the  lateral  ligaments  have  been  cut,  the  os 
calcis  is  sawn  off  by  applying  a  narrow-bladed  saw  behind  the  posterior 
lip  (or  os  trigonum,  page  323)  of  the  astragalus  and  sawing  through 
the  bone  in  a  direction  obliquely  downward  and  forward.  The  object 
of  sawing  the  os  calcis  in  this  manner  is  twofold:  the  posterior  tibial 
artery  is  usually  thus  preserved  in  its  immediate  relation  to  the  bone, 
and  the  shape  of  the  section  of  the  bone  renders  it  well  adapted  to  being 
placed  in  the  former  site  of  the  astragalus  between  the  malleoli.  It  is 
rarely  necessary  to  saw  off  the  ends  of  the  malleoli,  but  their  articular 
cartilages  as  well  as  the  articular  cartilage  of  the  lower  end  of  the 
tibia  should  be  removed,  as  union  between  them  and  the  section  of  the 
os  calcis  will  thereby  be  facilitated.  It  is  advisable  to  divide  the  tendo 
Achillis  subcutaneously  before  completing  this  operation;  for,  although 
the  section  of  the  os  calcis  may  at  first  fit  nicely  in  place,  subsequent 
contraction  of  the  muscles  of  the  calf  is  almost  unavoidable,  and  the 
consequent  tension   of  the   tendo   Achillis   will   necessarily   separate   the 
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bones.  The  relations  of  the  parts  as  they  are  found  divided  in  Piro- 
goff's  amputation  at  the  right  ankle-joint  are  shown  in  Plate  96,  Fig. 
3.  In  the  dorsal  flap  there  are,  besides  the  skin  and  fascia,  the  cut 
tendons  of  the  tibialis  anticus,  extensor  communis  digitorum,  extensor 
longus  hallucis,  and  peroneus  tertius  muscles,  the  anterior  tibial  vessels 
and  nerve,  the  musculocutaneous  nerve,  and  the  internal  saphenous 
vein  and  nerve.  In  the  heel  flap,  besides  the  skin  and  fascia,  there  are 
the  external  saphenous  vein  and  nerve,  the  tendons  of  the  peroneus 
longus,  peroneus  brevis,  tibialis  posticus,  flexor  longus  digitorum,  flexor 
brevis  digitorum,  abductor  hallucis,  adductor  minimi  digiti,  and  flexor 
accessorius  muscles,  and  the  plantar  vessels  and  nerves. 

Amputations  at  the  instep,  or,  as  they  are  usually  called,  partial  am- 
putations of  the  foot,  are  not  always  successful  in  obtaining  permanently 
useful  stumps  for  the  laboring  classes.  Every  hospital  surgeon  has  this 
fact  emphasized  by  the  number  of  cases  which  require  re-amputation. 
This  is  due  partly  to  the  inadequacy  of  the  curtailed  member,  partly  to 
the  strain  and  pressure  after  the  arches  of  the  foot  have  been  lost,  and 
partly  to  the  impaired  or  altered  vitality  of  the  tissues,  which  renders 
them  peculiarly  liable  to  excoriation,  often  producing  intractable  ulceration. 

It  is  unquestionably  proper  to  save  all  that  will  probably  be  of  ser- 
vice in  so  important  a  member  as  the  foot,  and  in  no  department  of 
conservative  surgery  have  there  been  more  brilliant  achievements;  but 
these  achievements  are  questionable  from  the  point  of  view  of  utility,  for 
although  there  are  instances  in  which  the  partial  foot  would  seem  to 
fulfil  its  purpose  almost  as  well  as  the  entire  foot,  and  perhaps  better 
than  any  artificial  contrivance,  yet  these  cases  are  outnumbered  by  those 
which  sooner  or  later  require  re-amputation  higher  up. 

There  have  been  devised  many  ingenious  methods  of  partial  ampu- 
tation, among  which  the  following  are  those  commonly  practised.  They 
are  described  here  only  to  illustrate  the  practical  application  of  the 
anatomy  of  the  foot,  an  accurate  knowledge  of  which  is  necessary  for 
their  performance.  The  author  has  practised  all  of  them  many  times, 
and  in  earlier  days  shared  with  others  the  pride  which  seemed  to  be 
justified  by  the  first  result  of  his  cases.     Subsequent  observation  of  many 


PLATE   97. 


A  topographical  survey  of  the  abdomen  of  a  well-developed  adult  female,  showing  the  various  subdivisions  of  this 
region  for  the  clinical  study  of  the  relations  of  the  organs  and  viscera;  also  showing  the  relations  of  the  bones  of  the 
pelvis  and  hip  to  the  surface  on  the  right  side,  and  the  areas  of  distribution  of  the  lateral  cutaneous  nerves  on  the  left 
side. 


1.  The  right  nipple. 

2.  The  ensiform  cartilage. 

3.  The  cartilage  of  the  right  seventh  rib. 

4.  The  probable  position  of  the  pyloric  extremity  of  the 

stomach. 

5.  The  cartilage  of  the  right  eighth  rib. 

6.  The  lower  border  of  the  liver. 

7.  The  position  of  the  right  kidney. 

8.  The  umbilicus. 

9.  The  position  of  the  csecum. 

10.  The  anterior  superior  spine  of  the  right  ilium. 

11.  The  great  trochanter  of  the  right  femur. 

12.  The  left  nipple. 

13.  The  left  sixth  rib. 

14.  The  left  sixth  lateral  cutaneous  nerve. 


15.  The  left  seventh  lateral  cutaneous  nerve. 

16.  The  left  eighth  lateral  cutaneous  nerve. 

17.  The  position  of  the  left  kidney. 

18.  The  left  ninth  lateral  cutaneous  nerve. 

19.  The  left  tenth  lateral  cutaneous  nerve. 

20.  The  left  eleventh  lateral  cutaneous  nerve. 

21.  The  left  twelfth  lateral  cutaneous  nerve. 

22.  The  anterior  superior  spine  .of  the  left  ilium. 

23.  The  left  ilio-hypogastric  nerve. 

24.  The  left  ilio-inguinal  nerve. 

25.  The  position  of  the  sigmoid  flexure  of  the  colon. 

26.  The  normal  position  of  the  fundus  of  the  uterus. 

27.  The  symphysis  pubis. 

28.  The  position  of  the  femoral  openiDg  (or  ring). 
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of  these  cases  has,  however,  convinced  him  that  as  a  teacher  he  should 
discourage  the  performance  of  any  operation  which  is  not  likely  to  be 
of  lasting  benefit  to  the  patient. 

Chopart's  operation  consists  in  a  disarticulation  at  the  medio-tarsal 
joint,  which  is  formed  by  the  astragalo-scaphoid  and  calcaneo-cuboid 
joints  (page  338).  A  curved  incision,  with  its  convexity  toward  the  toes, 
is  made  across  the  instep,  beginning  at  the  tuberosity  of  the  scaphoid 
bone  two  and  a  half  centimetres,  or  about  an  inch,  in  front  of  the 
internal  malleolus,  and  extending  to  a  point  midway  between  the  exter- 
nal malleolus  and  the  tuberosity  of  the  metatarsal  bone  of  the  little  toe. 
The  dorsal  flap  is  dissected  back  two  centimetres,  or  about  three-fourths 
of  an  inch,  and  the  joint  opened  by  entering  the  knife  first  between  the 
scaphoid  and  the  astragalus  and  then  between  the  cuboid  and  the  os 
calcis.  The  sole  flap  is  best  made  by  using  the  knife  from  without 
inward.  The  incision  should  begin  at  the  inner  angle  of  the  dorsal 
incision,  at  the  tuberosity  of  the  scaphoid,  and  extend  along  the  inner 
border  of  the  sole  as  far  as  the  middle  of  the  metatarsal  bone  of  the 
great  toe.  It  should  then  be  carried  across  in  an  oval  manner  two. 
and  a  half  centimetres,  or  about  an  inch,  in  front  of  the  tuberosity  of 
the  metatarsal  bone  of  the  little  toe,  and  thence  along  the  outer  border 
of  the  sole  to  the  outer  angle  of  the  dorsal  incision.  In  this  way  the 
sole  flap  will  be  properly  fashioned  to  adapt  itself  to  the  greater  vertical 
depth  of  the  inner  part  of  the  foot. 

The  relations  of  the  parts  after  this  operation  upon  the  left  foot  are 
shown  in  Plate  96,  Fig.  4.  In  the  dorsal  flap  there  are,  besides  the  skin 
and  fascia,  the  cut  tendons  of  the  extensor  communis  digitorum,  extensor 
brevis  digitorum,  extensor  longus  hallucis,  tibialis  anticus,  peroneus  ter- 
tius,  and  peroneus  brevis  muscles,  the  musculo-cutaneous,  anterior  tibial, 
and  long  and  short  saphenous  nerves,  the  dorsalis  pedis  artery  and  its 
vena,  comites,  and  the  dorsal  plexus  of  veins.  In  the  sole  flap  there 
are,  besides  the  skin  and  fascia,  the  cut  plantar  fascia,  the  tendons  of 
the  flexor  brevis  digitorum,  abductor  hallucis,  adductor  minimi  digiti, 
peroneus  longus,  flexor  accessorius,  and  tibialis  posticus  muscles,  and 
the  plantar  vessels  and  nerves. 
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Lisfranc's  operation  (Plate  96,  Fig.  5)  consists  in  the  removal  of 
the  anterior  portion  of  the  foot  at  the  line  of  the  tarso-metatarsal  joints 
(page  338).  A  curved  incision,  with  its  convexity  toward  the  toes,  is 
made  across  the  dorsum  of  the  foot  from  the  point  of  the  internal  cunei- 
form bone  to  the  tuberosity  of  the  metatarsal  bone  of  the  little  toe. 
The  dorsal  flap  is  dissected  back  two  centimetres,  or  about  three-fourths 
of  an  inch,  and  reflected  upon  the  instep.  The  knife  is  entered  behind 
the  tuberosity  of  the  metatarsal  bone  of  the  little  toe.  By  depressing 
with  the  left  hand  the  portion  of  the  foot  to  be  removed,  the  dorsal 
ligaments  are  put  upon  the  stretch  and  will  yield  more  readily  to  the 
knife,  which  should  be  held  perpendicularly  and  first  carried  across  the 
line  of  the  joints  between  the  three  outer  metatarsal  bones  and  the 
cuboid  and  external  cuneiform  bones.  It  will  be  arrested  by  the  projec- 
tion of  the  tarsal  end  of  the  second  metatarsal  bone,  which  is  received 
into  the  notch  formed  by  the  cuneiform  bones  (page  327).  The  inter- 
osseous ligament  between  the  internal  cuneiform  bone  and  the  second 
metatarsal  bone  is  especially  strong,  but  will  offer  little  resistance  if  the 
foot  is  forcibly  depressed  while  the  point  of  the  knife  is  inserted  between 
the  bones.  The  joint  between  the  internal  cuneiform  and  the  first 
metatarsal  bone  is  in  a  straight  line  about  half-way  between  the  ankle 
and  the  ball  of  the  great  toe. 

It  has  already  been  observed  (page  338)  that  for  practical  purposes 
the  line  of  the  tarso-metatarsal  joints  may  be  considered  to  extend  ob- 
liquely across  the  bridge  of  the  foot  from  the  joint  between  the  meta- 
tarsal bone  of  the  little  toe  and  the  cuboid  bone  to  the  joint  between 
the  metatarsal  bone  of  the  great  toe  and  the  internal  cuneiform  bone. 
In  amputation  at  this  line  it  will  always  be  found  easiest  to  disarticu- 
late the  bones  by  commencing  behind  the  tuberosity  of  the  metatarsal 
bone  of  the  little  toe  rather  than  at  the  inner  side  of  the  foot,  owing 
to  the  base  of  the  metatarsal  bone  of  the  second  toe  being  only  four 
millimetres,  or  one-sixth  of  an  inch,  above  the  line  of  the  contiguous 
outer  joint,  whereas  it  is  eight  millimetres,  or  one-third  of  an  inch, 
above  the  line  of  the  contiguous  inner  joint.  The  appearance  of  the 
severed    structures    upon    the    completion    of   the    disarticulation    of   the 
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bones  before  the  anterior  part  of  the  foot  has  been  removed  is  well 
shown  in  Plate  96,  Fig.  5.  The  sole  flap  is  best  made  after  the 
manner  suggested  for  Chopart's  operation,  by  using  the  knife  so  as  to 
cut  from  without  inward.  The  incision  should  extend  as  far  as  the 
ball  of  the  great  toe,  and  not  quite  so  far  as  the  ball  of  the  little  toe, 
upon  the  inner  and  outer  sides  of  the  sole  respectively.  It  should  be 
remembered  that  it  is  necessary  that  the  inner  part  of  the  sole  flap 
should  be  longer  than  the  outer,  as  the  surface  of  the  internal  cunei- 
form bone  which  has  to  be  covered  is  greater  than  that  of  the  cuboid 
bone  which  has  to  be  covered.  The  relative  positions  of  the  parts 
divided  upon  the  completion  of  the  operation  of  Lisfranc  are  shown  in 
Plate  96,  Fig.  6.  They  are  the  same  as  the  structures  divided  in 
Chopart's  operation  in  both  the  dorsal  and  the  sole  flap,  except  that  in 
the  latter  the  tendons  of  the  flexor  accessorius  and  tibialis  posticus  are 
not  cut.  The  bleeding  vessels  are  branches  of  the  plantar  arteries.  It 
should  be  noted  that  the  main  trunk  of  the  external  plantar  artery 
crosses  the  bases  of  the  metatarsal  bones  forming  the  plantar  arch  (page 
353),  and,  if  the  knife  is  not  carried  too  close  to  the  bones  in  the  depth 
of  the  wound,  will  not  necessarily  be  cut.  The  communicating  artery 
between  the  plantar  arch  and  the  dorsalis  pedis  artery  is  very  close  to 
the  upper  part  of  the  intermetatarsal  space  between  the  second  and 
third  toes,  and  sometimes  gives  rise  rise  to  troublesome  bleeding. 

The  development  of  the  bones  of  the  foot  occurs  at  the  following 
periods.  All  the  tarsal  bones,  except  the  os  calcis,  have  one  centre 
of  ossification.  The  os  calcis  has  a  posterior  epiphysis  which  appears 
during  the  tenth  year  and  unites  with  the  rest  of  the  bone  about 
puberty.  The  order  in  which  the  tarsal  bones  ossify  is  as  follows :  the 
body  of  the  os  calcis  in  the  sixth  week  of  foetal  life,  the  astragalus  in 
the  seventh  month,  the  cuboid  in  the  ninth  month,  the  external  cunei- 
form in  the  first  year,  the  internal  cuneiform  in  the  third  year,  the 
middle  cuneiform  in  the  fourth  year. 

The  metatarsal  bones  and  the  phalanges  have  each  two  centres  of 
ossification.  The  shaft-centres  appear  about  the  ninth  week,  and  ossifi- 
cation extends  toward  each  extremity.     The  metatarsal  bones,  except  that 
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of  the  great  toe,  have  the  epiphyses  at  the  distal  end.  They  appear 
at  different  periods  between  the  fifth  and  the  eighth  year,  and  they  join 
their  shafts  at  the  twenty-first  year.  The  metatarsal  bone  of  the  great 
toe  is  peculiar  for  having  the  epiphysis  at  the  proximal  end,  although 
occasionally  there  is  found  a  trace  of  separate  bony  formation  at  the 
distal  end.  The  proximal  epiphysis  appears  during  the  third  year,  and 
it  consolidates  with  the  shaft  between  the  eighteenth  and  the  twentieth 
year.  The  epiphyses  of  all  the  phalanges  are  at  the  proximal  or  meta- 
tarsal ends. 
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THE   REFERENCES  TO  SURSICAL   AFFECTIONS  OR   PROCEDURES    (MARKED  *)    RELATE   CHIEFLY   TO   THEIR   ANATOMY. 

A. 

Achilles,  tendon  of,  312. 

Appendices  epiploicse,  23,  44. 

Alimentary  canal,  development  of,  28. 

Appendix,  vermiform,  27. 

Abdomen,  cavity  of,  19. 

Amoeboid  lymph-cells,  41. 

in  perityphlitis,  27. 

cutaneous  nerves  of,  7. 

Ampulla  analis,  46. 

Arachnoid  membrane  of  the  spinal 

deep  structures  on  posterior  wall 

*  Amputation  at  the  ankle-joint,  361. 

cord,  193. 

of,  68. 

at  the  hip-joint,  239. 

Arch,  deep  femoral,  97. 

examination    of     anterior    wall 

at  the  knee-joint,  278,  294. 

femoral,  11,  94. 

of,  5. 

at  the  instep,  363. 

femoro-sacral,  101. 

flexion-folds  of,  2. 

at  the  middle  of  the  thigh,  268. 

inguinal,  11. 

furrows  of,  2. 

through  the  middle  of  the  leg, 

ischio-sacral,  101. 

landmarks  of,  4. 

321. 

Arciform   fibres  of  abdominal  wall, 

muscles  of  lateral  wall  of,  9. 

Angle,  sacro- vertebral,  107. 

12. 

parietal  peritoneum  of,  17. 

Ankle,    *  division    of    the    tendons 

Arteria  comes  nervi  ischiatici,  227, 

relations  of  the  stomach  to  ante- 

about, for  the  relief  of  club- 

259. 

rior  wall  of,  23. 

foot,  357. 

Arterial  rete  at  the  ankle,  308. 

sub-regions  of,  4. 

landmarks  of,  337. 

Artery  or  arteries : 

superficial    appearance    of,    in 

*  Pott's  fracture  at,  360. 

afferent,  of  the  kidney,  64. 

children,  1. 

region  of,  322. 

anastomotic  of  sciatic,  227. 

arteries  of,  6. 

relations  of  the  tendons  about, 

anastomotica     magna     of    the 

fascia  of,  5. 

339. 

femora],  256. 

surface-form  of,  in  the  adult,  1. 

skin  over,  339. 

anterior  perforating,  of  the  foot, 

weak    places    in    anterior   wall 

subcutaneous  fascia  of,  340. 

344,  353. 

of,  81. 

Ankle-joint,  329. 

tibial,  307. 

Abdominal  aorta,  70. 

*  amputation  at,  361. 

collateral       circulation 

lymphatic  vessels,  80. 

arteries  of,  330. 

after  ligation  of,  309. 

opening,  position  of  deep,  83. 

dislocations  of,  360. 

venae  comites  of,  308. 

superficial,  84. 

motion  at,  330. 

azygos  artioular,  288. 

in  the  female,  85. 

nerves  of,  330. 

bulbar,  142,  167. 

pillars   or   columns   of, 

synovial  membrane  of,  330. 

caudal,  73. 

85. 

Annulus  fibrosus,  188. 

circumflex,  origin  of,  from  femo- 

organs, general  view  of,  in  situ, 

Antrum  pylori,  37. 

ral,  260. 

19. 

pyloric,  24. 

cocoygeal,  73,  227. 

viscera,  development  of,  28. 

Anns,  47,  159. 

colica  dextra,  21,  47. 

Abernethy's  fascia,  75. 

fissure  of,  159. 

media,  21,  36,  47. 

*  Abscess  beneath  plantar  fascia,  348. 

Aorta,  abdominal,  70. 

sigmoidea,  21. 

ischio-rectal,  160. 

branches  of,  71. 

sinistra,  21,  47. 

psoas,  70. 

point     for    application     of 

common  femoral,  in  Scarpa's  tri- 

resulting   from    caries    of    the 

tourniquet  upon,  71. 

angle,  254. 

spine    in    different    localities, 

relations  of,  71. 

iliao,  73. 

214. 

bifurcation  of,  73. 

ligation  of,  77. 

Absorbent  system,  48. 

Apex  of  Scarpa's  triangle,  256. 

communioating    branch   of  the 

Acetabulum,  102,  230. 

Aponeurosis  of  external  oblique  mus- 

peroneal, 317. 

Y-shaped  cartilage  in,  104. 

cle,  84. 

of  the  foot,  343. 

Vol.  II.— 47 

369 

370 

INDEX. 
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Artery  or  arteries : 

Artery  or  arteries : 

cremasteric,  76. 

inferior  pancreatico-duodenalis, 

posterior  tibial  at  the  ankle,  319. 

crucial,  anastomosis   of,  at  the 

21. 

collateral       circulation 

hip,  227,  260. 

perforating,  261. 

after  ligation  of,  319. 

cystic,  57. 

rectal,  47,  161. 

vena?  comites  of,  315. 

deep  circumflex  iliac,  13,  75. 

vesical,  153. 

profunda  femoris,  256,  260. 

epigastric,  15,  17,  75. 

intercostal,  177. 

pubio,  76. 

course  of,  in  relation  to 

internal  calcanean,  317. 

pudic,  144,  153,  161,  228. 

inguinal  hernia,  93. 

circumflex,  225,  260. 

abnormal  course  of,  155. 

position  of,  88. 

iliac,  152. 

in  female  perineum,  173. 

venge  comites  of,  88. 

in  the  foetus,  152. 

pylorio,  23. 

gluteal,  223. 

plantar,  353. 

recurrent  tibial,  307. 

« 

deferential,  153. 

pubic,  47. 

renal,  63,  72. 

digital,  of  the  foot,  353. 

interosseous,  of  the  foot,  344. 

interpyramidal  branches  of, 

dorsal,  of  the  penis,  167. 

perforating,  of  the  foot,  343. 

63. 

dorsalis  hallucis,  343. 

lateral  sacral,  155. 

intrapyramidal  branches  of, 

pedis,  343. 

lumbar,  72. 

63. 

ligation  of,  344. 

malleolar,  308. 

origin  of,  72. 

epididymal,  149. 

mesenteric,  21. 

sacra  media,  73. 

epigastric,  153. 

middle  perforating,  261. 

saphenous,  255. 

in  relation  to  femoral  her- 

nutrient, of  the  femur,  261. 

sciatic,  155,  227. 

nia,  100. 

to    the    condyles    of    the 

sigmoid,  21. 

external  circumflex,  260. 

femur,  271. 

spermatio,  88,  149. 

iliac,  75. 

to  the  fibula,  317. 

origin  of,  72. 

collateral       circulation 

to   the   greater    trochanter, 

spinal,  203. 

after  ligation  of,  76. 

270. 

splenio,  60. 

*  ligation  of,  76. 

to  the   head  of  the  femur, 

subperitoneal,     from     common 

plantar,  353. 

270. 

iliac,  73. 

femoral,  255. 

to  the  ilium,  223. 

sulcine,  203. 

branches    of,    in     Hunter's 

to  the  tibia,  317. 

superficial  circumflex  iliac,  84, 

canal,  256. 

obturator,  76,  153,  262. 

243,  255. 

collateral   circulation    after 

from  the  epigastric,  99. 

epigastric,  84,  243,  255. 

ligation  of,  259. 

of  the  bladder,  133. 

*  femoral,  operation  for  liga- 

ligation of,  within  Hunter's 

of  the  bulb  of  the  urethra,  167. 

tion  of,  256. 

canal,  257. 

of  the  caecum,  47. 

relation  of,  to  the  femoral 

first  perforating,  260. 

of  the  colon,  47. 

vein  at  apex  of  Scarpa's 

fourth  perforating,  261. 

of  the  corpora  cavernosa,  141. 

triangle,  256. 

gastric,  23,  71. 

of  the  corpus  cavernosum,  167. 

gluteal,  223. 

gastro-duodenal,  44. 

of  the  hip-joint,  235. 

of  the  abdomen,  6. 

gastro-duodenalis,  24. 

of  the  scrotum,  144. 

of  the  knee,  282. 

gastro-epiploica  sinistra,  35. 

of  the  seminal  vesicles,  151. 

perinea],  144,  164. 

gastro-epiploicsB,  39. 

of  the  vas  deferens,  150. 

pubic,  84,  243,  255. 

gluteal,  155,  223. 

ovarian,  origin  of,  125. 

superior  epigastric,  15,  75. 

aneurism  of,  223. 

pancreatica  magna,  57. 

external  articular,  288. 

line  for,  223. 

pancreaticse  parvse,  57. 

fibular,  308. 

hsemorrhoidal,  21,  153. 

pancreatico-duodenalis,  55. 

hemorrhoidal,  47. 

helicine,  142. 

perforating  peroneal,  317. 

internal  articular,  288. 

hepatic,  54,  71. 

peritoneal,  from  common  iliac,  73. 

mesenteric,  21,  47,  71. 

vaginal  branches  of,  54. 

peroneal,  317. 

pyloric,  23. 

hypogastric,  17. 

phrenic,  71. 

rectal,  21,  47. 

ileo-colic,  21,  47. 

plantar,  353. 

vesical,  153. 

ilio-lumbar,  155. 

popliteal,  287. 

supra-renal,  67,  72. 

inferior  external  articular,  288. 

branches  of,  288. 

origin  of,  72. 

gluteal,  227. 

liability  of,  to  aneurism,  289. 

tarsal,  344. 

haemorrhoidal,  47. 

*  ligation  of,  289. 

transverse  perineal,  165. 

internal  articular,  289. 

posterior  perforating,  of  the  foot, 

uterine,  153. 

mesenteric,  21. 

344,  353. 

vaginal,  118. 

origin  of,  72. 

tibial,  315. 

vasa  brevia,  39. 
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Artery  or  arteries : 

Bone  or  bones : 

Canal,  femoral,  97. 

vesical,  133. 

pubis,  102. 

inguinal,  11,  16,  87. 

wounds  of  the  plantar,  355. 

sacrum,  107. 

of  Hunter,  255. 

Articulation,  sacro-iliac,  105. 

scaphoid,  324. 

femoral  vein  in,  257. 

Astragalus,  322. 

second  metatarsal,  333. 

of  Nuck,  92,  116. 

Auerbach,  plexus  mesentericus  of,  44. 

sesamoid,  of  the  great  toe,  327. 

sacral,  108. 

Axis,  coeliac,  71. 

tarsal,  322. 

Capsule  of  GUisson,  53. 

third  metatarsal,  334. 

Capsules  of  Bowman,  62. 

B. 

tibia,  294. 

supra-renal,  67. 

vertebrae,  180. 

Caput  caacum  coli,  20. 

Back,  landmarks  of,  174.                       • 

Brachial  plexus  of  nerves,  204. 

gallinaginis,  136. 

region  of,  173. 

Brunner,  glands  of,  41. 

Cartilage,  epiphyseal,  of  the  femur  in 

skin  of,  175. 

Bulb  of  spongy  portion  of  urethra, 

knock-knee  operations,  270. 

surface-markings  of,  173. 

137. 

Caruncula    major  of  orifice  of  bile- 

topographical  survey  of,  173. 

Bulbs  of  the  vagina,  172. 

duct,  41. 

Band,  ilio-tibial,  245. 

Bunion,  356. 

Carunculae  myrtiformes,  171. 

ilio-trochanteric,  223. 

Burdach,  posterior  lateral  column  of, 

Cauda  equina,  196. 

Bell's  muscles,  132. 

197. 

Cavity  of  the  abdomen,  19. 

Bigelow,  Y  ligament  of,  232. 

Burns,  falciform  process  of,  96. 

Centre  or  centres : 

Bile,  56. 

Bursa  or  bursas : 

abdominal  or  epigastric,  211. 

Bile-canaliculi,  55. 

at      the      metatarso-phalangeal 

ankle-clonus,  211. 

Bladder,  arteries  of,  133. 

joint  of  the  great  toe,  356. 

cilio-spinal,  211. 

in  the  infant,  129. 

between  the  ilio-psoasmuscleand 

foot-clonus,  211. 

ligaments  of,  126. 

the  front  of  the  hip-joint,  322. 

for  reflex  action,  211. 

lymphatics  of,  133. 

between  the  tendo  Achillis  and 

gluteal  reflex,  211. 

mucous  membrane  of,  132. 

the  os  calcis,  356. 

knee-jerk,  211. 

muscular  coat  of,  132. 

between  the  tendon  of  the  ex- 

of gravity  in  the  adult,  101. 

nerves  of,  133. 

tensor  longus  digitorum  mus- 

plantar reflex,  211. 

position  of  base  of,  168. 

cle  and  the  astragalus,  305. 

rectal,  211. 

relations  of,  upon  different  de- 

between the  tendon  of  the  sar- 

scapular,  211. 

grees  of  distention,  131. 

torius  muscle    and  the  knee- 

sexual,  211. 

urinary,  in  the  male,  129. 

joint,  247. 

vesical,  201. 

veins  of,  133. 

in  housemaid's  knee,  271. 

vital,  212. 

walls  of,  131. 

ovaricae,  115. 

Cerebro-spinal  fluid,  193. 

Bone  or  bones : 

over  front  of  knee,  284. 

*  Cholectomy,  operation  of,  219. 

astragalus,  322. 

over  ischial  tuberosities,  160. 

Chopart's  operation,  365. 

calcaneum,  323. 

patellae,  271. 

Chyle,  43. 

coccyx,  109. 

popliteal,  290. 

Chyme,  41. 

cuboid,  325. 

pre-patellar,  271. 

Clarke,  visceral  columns  of,  198. 

cuneiform,  325. 

sub-crural,  249. 

Clitoris,  169. 

external  cuneiform,  327. 

under  insertion  of  gluteus  maxi- 

Cloquet,  fascia  of,  97. 

femur,  240. 

mus  muscle,  222. 

Club-foot,  356. 

fibula,  297. 

Buttocks,  220. 

Coccygeal  glomerulus,  73. 

fifth  metatarsal,  334. 

cutaneous  nerves  of,  221. 

Coccyx,  107. 

first  metatarsal,  333. 

deep  fascia  of,  221. 

ossification  o£  109. 

fourth  metatarsal,  334. 

skin  over,  220. 

Coeliac  axis,  71. 

ilium,  102. 

subcutaneous  fascia  of,  220. 

plexus,  78. 

innominate,  102. 

Colles's  fascia,  163. 

structure  of,  104. 

C. 

Colliculus  seminalis,  136. 

internal  cuneiform,  325. 

Colon,  hepatic  flexure  of,  20. 

ischium,  103. 

Caecum,  25,  45. 

nerves  of,  47. 

metatarsal,  333. 

at  birth,  27. 

relative  position  of,  in  the  loins, 

middle  cuneiform,  325. 

formation  of,  30. 

215. 

of  the  foot,  development  of,  367. 

relations  of  peritoneum  to,  27. 

sigmoid  flexure  of,  22. 

fractures  of,  361. 

Cesarean  operation,  abdominal  wall 

in  the  child,  22. 

patella,  271. 

in,  5. 

transverse  arch  of,  20. 

peroneal,  297. 

uterine  walls  in,  123. 

Colotomy,  36. 

phalanges,  322. 

Calcaneum,  323. 

*  operation  of,  219. 
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Columnar  recti,  47. 

rugarum  vaginalis,  117. 
Coni  vasculosi,  147. 
Conjoined  tendon,  13,  86. 
Cooper,  fascia  propria  of,  17.         ■ 

reflected  tendon  of,  14. 
Cord,  lumbo-sacral,  79. 
Cords,  spermatic,  coverings  of,  88. 
Cornua  coccygea,  109. 

sacralia,  108. 
Coronaria  ventriculi,  23. 
Corpora  cavernosa,  140. 

of  the  clitoris,  172. 
Corpus  Highmorianum,  147. 

luteum  of  menstruation,  124. 

of  pregnancy,  124. 
spongiosum,  bulb  of,  165. 
urethrse,  140. 
Corpuscles,  Malpighian,  of  the  spleen, 

60. 
Cotyloid  cavity,  230. 
Cowper's  glands,  137. 
Cremaster  muscle,  86. 
Cribriform  fascia,  95. 
Cuvier,  ducts  of,  29. 
Cyphosis,  190. 


D. 

Dartos,  143. 

Deep  abdominal  opening,  16. 

Digital  fossa,  19. 

*  Dislocation  of  the  patella,  292. 

*  Dislocations   at   the    ankle-joints, 

360. 

of  the  hip,  238. 
Diverticulum  of  Meckel,  3. 
Douglas,  fold  of,  15. 

pouch  of,  31. 

recto-vaginal  pouch  of,  112. 
Duct,  pancreatic,  57. 

thoracic,  81. 
Ducts,  cjaculatory,  136. 

hepatic,  54. 

of  Cuvier,  29. 
Ductus   communis    choledochus,   25, 
55. 

communis  ejaculatorius,  150. 
Duodenal  glands,  41. 
Duodenum,  24. 

ascending  portion  of,  24. 

descending  portion  of,  24. 

flexures  of,  25. 

termination  of,  25. 

transverse  portion  of,  24. 
Dura    mater    of    the    spinal    cord, 
192. 


E. 

Eminence,  ilio-pectineal,  103. 
Epoophoron,  115. 
*  Excision  of  the  knee-joint,  293. 
External  malleolus,  298. 

F. 

Falciform    process    of    fascia    lata, 

96. 
Fallopian  tube,  fimbriae  of,  113. 

pavilion  of,  113. 
tubes,  anatomy  of,  123. 

and  ovaries  as  they  appear 
when  examined  in  the 
body,  115. 

in  situ,  113. 
Fascia,  Abernethy's,  75. 
anal,  127. 
Cloquet's,  97. 
Colles's,  163. 
cribriform,  95. 
deep,  of  the  thigh,  245. 
external  spermatic,  12,  85. 
extra-peritoneal,  16,  86,  216. 
iliacus,  69. 
ilio-psoas,  69. 
infundibuliform,  16,  87. 
intercolumnar,  12,  85. 
internal  spermatic,  16,  87. 
ischio-rectal,  127. 
lata,  95,  245. 

iliac  portion  of,  95. 

intermuscular  septa  of,  246. 

pubic  portion  of,  95. 
lumbar,  36,  177,  215. 
obturator,  127. 

canal  of,  for  the  pudic  ves- 
sels, 228. 
pelvic,  116,  126. 

visceral  layer  of,  127. 
plantar,  347. 

in  flat-foot,  348. 
popliteal,  284. 
propria,  87. 

of  Cooper,  17. 

of  femoral  hernia,  100. 
psoas,  69. 
recto-vesical,  127. 
Richet's,  17. 
spermatic,  144. 
sub-pubic,  127. 
superficial,  of  the  groin,  83. 

of  the  thigh,  243. 

of  the  upper  part   of  the 
thigh,  94. 
transversalis,  so  called,  86. 


Fascia,  triangular,  15. 

vesieo-vaginal,  117. 
Fat  in  abdominal  wall,  5. 
Feet,  position  of,  in  utero,  359. 
Femoral  arch,  94. 
canal,  97,  254. 
deep  arch,  97. 
hernia,  99. 

seat  of  stricture  of,  100. 
opening,  94,  97. 

differences    between    male 

and  female,  97. 
position  of,  94. 
ring,  so  called,  99. 
vein,  257. 
Femur,  240. 

adductor  tubercle  of,  241. 
condyles  of,  241. 
development  of,  269. 
fractures  of,  265. 

at  lower  end,  268. 
at  upper  end,  236. 
below  the  lesser  trochanter, 
267. 
intercondyloid  notch  of,  241. 
neck     of,     observations     upon 

changes  of  angle  of,  237. 
popliteal  surface  of,  241. 
shaft  of,  243. 

structure  of,  as  seen  upon  longi- 
tudinal section,  270. 
symptoms  of  fracture  of  neck  of, 

237. 
trochlear  surface  of,  241. 
tubercle  of,  230. 
upper  end  of,  229. 
Fibula,  297,  321. 

fracture  of,  320,  360. 
head  of,  298. 

relations  of,  to  the  tubercle 
of  the  tibia,  282. 
shaft  of,  298. 
Filum  terminale,  195. 
Fimbriae,  infundibulo-ovarian,  115. 
Fissure  of  the  ductus  venosus,  52. 
of  the  gall-bladder,  52. 
of  the  inferior  vena  cava,  52. 
transverse,  or  portal,  52. 
Fistula  in  ano,  operation  of,  161. 
Flat-foot,  328,  359. 
Fluid,  cerebrospinal,  193. 
Fold  of  Douglas,  15. 
pleuro-colic,  36. 
Folds,  ovario-pelvic,  115. 
Follicles,  Graafian,  124. 
Foot,  antero-posterior  arch  of,  327. 
deep    fascia    over    dorsum    of, 
344. 
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Foot,  deep  or  plantar  fasoia  of,  347. 
digital  nerves  of,  343. 
eversion  of,  in  fractures  of  the 

thigh,  267. 
imprint  of,  328. 
interosseous  ligaments  of,  332. 
landmarks  of,  337. 
lines  and  articulations  of,  338. 
longitudinal  aroh  of,  327. 
*  partial  amputations  of,  363. 
phalanges  of,  336. 
region  of,  322. 
skeleton  of,  327. 
6kin  of  dorsal  surface  of,  339. 

of  sole  of,  340. 
subcutaneous   fascia  of  sole  of, 

340. 
transverse  digital  furrow  of,  347. 
half-arch  of,  328. 
Foramen,  greater  sciatic,  107. 
lesser  sciatic,  107. 
obturator,  103. 
of  Magendie,  193. 
of  Winslow,  20,  29,  33. 
Foramina,  intervertebral,  182. 

sacral,  107. 
Formatio  reticularis  spinalis,  193. 
Fossa,    digital,    of    the    peritoneum, 
19. 
of  the  neck  of  the  femur, 
229. 
ischio-rectal,  160. 
navicularis,  137. 
Fovea  acetabuli,  103,  230. 

capitis,  229. 
Fracture  or  fractures : 

at  the  upper  end  of  the  femur, 

236. 
intra-capsular,  of  the  hip,  236. 
of  the  fibula,  320. 
of  the  leg,  319. 

of     the     thigh,      methods     of 
measurement    for    shortening 
of,  267. 
of  the  tibia,  320. 
of  the  upper  end  of  the  tibia, 

292. 
of  the  upper  part  of  the  femur, 
69. 
Frsenulum  clitoridis,  169. 

of  the  orifice  of  the  bile-duct, 

41. 
prasputii,  140. 
pudendi,  169. 
Furrow  in  the  front  of  the  leg  as  a 
guide  to  the  anterior  tibial  artery, 
301. 
Furrows  of  the  abdomen,  2. 


Gall-bladder,  56. 

position  of  fundus  of,  20. 
Gall-stones,  57. 

Ganglia,  lumbo-sacral  chain  of,  77, 
78. 
on    posterior    roots    of    spinal 
nerves,  203. 
Ganglion,  coccygeal,  78. 
impar,  78,  157. 
semilunar,  77. 
Gastric  juice,  40. 

follicle,  38. 
Gimbernat's  ligament,  11,  85,  96. 
Gland  or  glands : 

cardiac  gastric,  38. 
coeliac  lymphatic,  80. 
duodena],  41 . 
epigastric  lymphatic,  84. 
external  iliao  lymphatio,  157. 
femoral  lymphatic,  255. 
inferior  hypogastric  lymphatic, 

134. 
lumbar  lymphatic,  80,  157. 
lymphatic,   in   popliteal   space, 
290. 
over  psoas  muscles,  80. 
of  Bartholin,  172. 
of  Erunner,  41. 
of  Cowper,  137,  166. 
of  Lieberkuhn,  41. 
of  Littre,  137. 
of  Luschka,  73. 
of  Peyer,  41. 
of  the  intestine,  46. 
peptic,  38. 
prostate,  134. 
solitary,  43. 
sub-urethral,  137, 166. 
superficial  lymphatic,  in  relation 

to  Poupart's  ligament,  95. 
uterine  mucous,  120. 
Glandular  agminatse,  43. 
Nabothi,  120. 
odoriferse,  140. 
Glans  clitoridis,  169. 

penis,  137. 
Glisson,  capsule  of,  35,  53. 
Gluteal  fold,  220. 
region,  220. 

landmarks  of,  220. 
Glycogen,  56. 
Gall]   posterior   median   column    of, 

197. 
Graafian  follicles,  124. 
Groin,  81. 

landmarks  of,  83. 


Groin,  skin  over,  83. 

superficial  fascia  of,  83. 
Gubernaoulum  testis,  86,  89. 

H. 

Haemorrhoids,  47. 

Haller,  linea  splendens  of,  195. 

Ham,  284. 

Henle,  loops  of,  63. 

Hepatic  artery,  54. 

ducts,  54. 
Hernia,  anatomical  peculiarities  of, 
100. 
congenital,  91. 

condition    predisposing    to, 

81. 
umbilical,  3. 
direct  inguinal,  93. 
encysted,  92. 
femoral,  99. 

indirect  or  oblique  inguinal,  91. 
infantile,  92. 

umbilical,  3. 
into  the  vaginal  tunic,  92. 
lumbar,  216. 
median  ventral,  3. 
position  of  stricture  of,  in  oblique 

inguinal,  92. 
sao  of,  91. 
scrotal,  91. 
Hesselbach's  triangles,  19,  93. 
Hey,  ligament  of,  96. 
Hiatus  saphenus  posterior,  262. 
Hip,  abductors  of,  235. 
*  dislocations  of,  238. 
essential  points  in  reduction  of 

dislocations  of,  239. 
extensors  of,  233. 
external  rotators  of,  230,  235. 
flexors  of,  233. 
internal  rotators  of,  235. 
intra-capsular  fractures  of,  236. 
movements  of,  233. 
region  of,  229. 
Hip-disease,   pain   at  the   knee   in, 

236. 
Hip-joint,  229. 

*  amputation  at,  239. 
arteries  of,  235. 
capsular  ligament  of,  231. 
disease,  characteristic  posi- 
tions of  the  lower  extrem- 
ity in,  235. 
nerves  of,  235. 
range  of  motion  of,  231. 
synovial  membrane  of,  233. 
Houston's  valves,  46. 
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Hunter's  canal,  255. 

K. 

Landmarks  of  the  back,  174. 

Hydatids  of  Morgagni,  123. 
Hydrocele,  147. 

encysted,  of  the  cord,  92. 

Kidney,  calyces  of,  62. 

of  the  buttocks,  220. 
Leg,  *  amputation  through  the  mid- 

cortical arches  of,  62. 

dle  of,  321. 

Hymen,  171. 

columns  of,  62. 

calf  of,  301. 

substance  of,  62. 

cutaneous  nerves  of,  301. 

floating,  65. 

deep  fascia  of,  303. 

function  of,  65. 

fractures  of,  319. 

I. 

infundibula  of,  62. 

muscles  of  the  back  of,  310. 

lymphatic  vessels  of,  64. 

on  the  front  of,  304. 

Ileo-caecal  valve,  45. 

medullary  rays  of,  62. 

on  the  outer  side  of,  309. 

Ileo-colic  valve,  45. 

substance  of,  62. 

region  of,  294. 

Ileum,  20,  40. 

minute  anatomy  of,  62. 

skin  over,  301. 

Ilium,  102. 

movable,  65. 

superficial  lymphatic  vessels  of. 

Impressio  colica,  53. 

nerves  of,  64. 

303. 

renalis,  53. 

of  the  foetus,  65. 

veins  of,  301. 

Inguinal  canal,  11,  16,  87. 

papillae  of,  62. 

surface-form  of,  300. 

pouches,  19,  87. 

pelvis  of,  62. 

transverse    expansion    of    deep 

region,  81. 

position  of,  61. 

fascia  of,  313. 

tract,  16,  87. 

pyramids  of  Malpighi,  62. 

Lieberkiihn,  glands  of,  41. 

Instep,  327. 

relations  of,  61. 

simple  follicles  of,  41. 

*  amputations  at,  363. 

relative  positions  of,  in  the  loins, 

Ligament  or  ligaments : 

Internal  malleolus,  297. 

216. 

alar,  277. 

Interspinal  veins,  191. 

tubules  of,  62.] 

annular,  at  the  ankle,  345. 

Intervertebral  fibro-cartilages,  187. 

tunica  albuginea  of,  62. 

ano-coccygeal,  161. 

Intestinal   canal,    lymphatic   vessels 

Knee,  ankylosis  of,  291. 

anterior    and    posterior,  of   the 

of,  43. 

artioular  rete  of,  256. 

uterus,  112. 

glands,  41. 

bones  of,  271. 

and   posterior   common,   of 

Intestine  or  intestines: 

*  dislocations  of,  293. 

the  spine,  188. 

convolutions  of,  30. 

landmarks  of,  281. 

annular,  at  the  ankle,  345. 

large,  44. 

movements  at,  280. 

astragalo-fibular,  329. 

lymphatic  vesrels  of,  47. 

pain  at,  in  hip-disease,  236. 
position    of,    in   disease   of  the 
joint,  291. 

inferior  tibio- fibular,  299. 

sacculation  of,  44. 

of  the  ankle,  329. 

measurements  of,  30. 

*                                    • 
of  the  knee,  274. 

small,  40. 

coats  of,  40. 

region  of,  271. 

relations  of  tendons  about,  279. 

superior  tibio-fibular,  298. 
astragalo-calcanean,  331. 

villi  of  mucous  lining  of,  41. 
Ischium,  102,  103. 

semilunar  fibro-cartilages  of,  277. 
skin  over  the  front  of,  281. 

broad,  of  the  uterus,  32,  112. 
calcaneo-astragaloid,  331. 

supra-patellar  flat  above,  249. 

calcaneo-cuboid,  331. 

surface-anatomy  of,  281. 

calcaneo-fibular,  329. 

J- 

Knee-joint,  273. 

capsular,     of     the.    ankle-joint, 

*  amputation  at,  278,  294. 

329. 

Jejunum,  20,  40. 

disease  of,  291. 

of  the  hip-joint,  231. 

Joint  or  joints : 

*  operation  of  excision  of,  293. 

of  the  knee,  275. 

ankle,  329. 

synovial  membrane  of,  278. 

check,  184. 

astragalo-calcanean,  331. 

Kneepan,  271. 

coronary,  278. 

astragalo-calcaneo-scaphoid,  331. 

of  the  liver,  52. 

calcaneo-cuboid,  331. 

L. 

cotyloid,  232. 

femoro-patellar,  273. 

crucial,  277. 

femoro-tibial,  273. 

Labia  majora,  169. 

deep  posterior  annular,  313. 

hip-,  229. 

minora,  169. 

deltoid,  of  the  ankle,  329. 

inferior  tibio-fibular,  299. 

Lacteal  vessels,  43. 

dorsal,  of  the  foot,  332. 

intertarsal,  331. 

commencement  of,  41. 

external    and  internal   annular, 

knee-,  273. 

Lacteals,  48,  80. 

at  the  ankle,  345. 

metatarsophalangeal,  336. 

Lacuna  musculosa,  94. 

lateral,  of  the  ankle,  329. 

scapho-cuneiform,  332. 

vasculosa,  94. 

falciform,  52. 

superior  tibio-fibular,  299. 

Landmarks  of  the  abdomen,  4. 

of  the  liver,  17. 

tarso- metatarsal,  335. 

of  the  ankle  and  the  foot,  337. 

fifth  metatarsal,  348. 
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Ligament  or  ligaments : 

Ligament  or  ligaments  : 

Liver,  ligaments  of,  51. 

gastro-phrenic,  37. 

supra-spinal,  189. 

lobes  of,  52. 

Gimbernat's,  11,  85,  96. 

suspensory,  of  the  liver,  52. 

lymphatic  vessels  of,  55. 

greater  sciatic,  105. 

of  the  penis,  6,  140. 

minute  anatomy  of,  53. 

ilio-femoral,  231. 

transverse,  230,  277. 

nerves  of,  55. 

ilio-lumbar,  70,  105. 

intertarsal,  332. 

pain    in    the    right   shoulder  in 

ilio-pectineal,  94. 

tarso-metatarsal,  332. 

diseases  of,  56. 

ilio-tibial,  245. 

tibio-  fibular,  300. 

position  of,  20. 

inferior  interosseous,  of  the  leg, 

triangular,  anterior  layer  of,  163. 

relations  of,  49. 

299. 

in  the  female  perineum,  172. 

Lobulus  caudatus,  53. 

interlaminar,  188. 

in  the  perineum,  posterior 

quadratus,  53. 

internal  lateral,  of  the  ankle,  329. 

layer  of,  166. 

Spigelii,  63. 

of  the  knee,  274. 

of  the  perineal  region,  165. 

Loins,  215. 

interosseous,  of  the  foot,  332. 

posterior  layer  of,  127. 

lateral  intermuscular  septum  of, 

of  the  leg,  299. 

visceral,  37. 

215. 

interspinous,  189. 

within  the  knee-joint,  277. 

Lordosis,  190,  236. 

ischio-femoral,  232. 

Ligamenta  alaria,  277. 

Lower  extremity,  220. 

lateral,  of  the  liver,  51. 

subflava,  152. 

position  of,  in  chronic  hip- 

of  the  uterus,  112. 

Ligamentous    function    of    muscles, 

joint  disease,  235. 

patellar,  274. 

264. 

limb,  normal  length  of,  267. 

lesser  sciatic,  105. 

Ligamentum  apicum,  189. 

Lumbar  aponeurosis,  177. 

long  external  lateral,  of  the  knee, 

arcuatum  externum,  216. 

fascia,  177,  215. 

275. 

denticulatum,  195. 

plexus,  204. 

plantar,  332. 

lambdoideum,  345. 

of  spinal  nerves,  78. 

occipito-odontoid,  184. 

mucosum,  277. 

region,  215. 

of  Bertin,  232. 

nuchse,  189. 

relative  position  of  the  colon 

of  Bigelow,  232. 

patellae,  274. 

in,  216. 

of  Helvetius,  37. 

posticum  Winslowii,  275. 

relative  position  of  the  kid- 

of Hey,  96. 

teres,  233. 

neys  in,  216. 

of  the  bladder,  126. 

Ligation   of   anterior    tibial    artery, 

Lumbo-sacral  cord,  79. 

of  the  hip-joint,  general  func- 

309. 

Luschka,  gland  of,  73. 

tion  of,  233. 

of  dorsalis  pedis  artery,  344. 

Lymph,  49. 

of  the  pelvic  viscera,  127. 

of  external  iliac  artery,  76. 

paths,  48. 

of  Wrisberg,  277. 

of  posterior  tibial  artery,  319. 

sinus,  48. 

on  the  outer  side  of  the  knee, 

Line,  anterior  inter-trochanteric,  239. 

Lymphatic  capillaries,  48. 

274. 

ilio-pectineal,  102. 

compartment,  97. 

ovarian,  115. 

of  N61aton,  220. 

external  iliac  glands,  157. 

phreno-splenic,  35. 

of    reference    for    the    anterior 

femoral  glands,  95,  255. 

plantar,  of  the  foot,  332. 

tibial  artery,  308. 

follicles,  48. 

posterior,  275. 

of    reference    for    the    posterior 

gland  in  relation  to  saphenous 

as tragalo- fibular,  329. 

tibial  artery,  218. 

opening  in  the  popliteal  fascia, 

inferior  tibio-fibular,  300. 

posterior  inter-trochanteric,  230. 

303. 

splenic,  35. 

Linea  ilio-pectinea,  109. 

glands,  48. 

superior  tibio-fibular,  298. 

quadrati,  225,  230. 

of  the  mesocolon,  47. 

Poupart's,  9,  84. 

semilunaris,  12. 

lumbar  gland,  157. 

direction  of,  11. 

spiralis,  230. 

plexus,  median  aortic,  80, 

pubic,  105. 

splendens  (of  Haller),  195. 

sacral  plexus,  157. 

pubo-femoral,  232. 

transversa,  14. 

system,  48. 

round,  of  the  liver,  52. 

Lines    of    the    articulations    of    the 

trunks,  valves  in,  81. 

of  the  uterus,  115. 

foot,  338. 

vessels,  minute  anatomy  of,  48. 

sacro-eoccygeal,  109. 

Liquor  seminis,  151. 

of  the  abdomen,  80. 

sacro-iliac,  105. 

*  Lisfranc's  operation,  366. 

of  the  abdominal  wall,  7. 

short    external    lateral,   of    the 

Littre,  glands  of,  137. 

of  the  foot,  341. 

knee,  275. 

Liver,  49. 

of  the  groin,  84. 

sub-pubic,  105. 

falciform  ligament  of,  17. 

of  the  intestinal  canal,  43. 

superior  anterior  annular,  345. 

fissures  of,  52. 

of  the  kidney,  64. 

astragalo-scaphoid,  331. 

functions  of,  56. 

of  the  large  intestine,  47. 

supra-pubic,  105. 

in  the  new-born  child,  57. 

of  the  liver,  55. 

376 

INDEX. 

Lymphatic  vessels  of  the  pancreas, 

Muscle  or  muscles : 

Muscle  or  muscles  : 

59. 

abductor   minimi  digiti,  of  the 

hamstring,  ligamentous  function 

of  the  pelvis,  157. 

foot,  352. 

of,  264. 

of  the  penis,  142. 

ossis  metatarsi  minimi  digi- 

iliacus, 69, 

of  the  spleen,  60, 

ti,  348. 

ilio-costalis,  179. 

of  the  supra-renal  capsule, 

transversus  hallucis,  352. 

ilio-psoas,  69. 

68. 

accelerator  urinse,  164. 

internal  oblique,  12,  85. 

of  the  testicles,  150. 

adductor  brevis,  252. 

and   trans versalis,    dif- 

of the  vagina,  118, 

longus,  252. 

ferences  in  disposition 

Lymphatics,  deep,  48. 

obliquus  hallucis,  332,  352. 

of  lower  borders  of, 

gluteal,  157. 

of  the  thigh,  251. 

86. 

obturator,  157. 

action  of,  253. 

obturator,  107. 

of  the  bladder,  133. 

biceps  femoris,  263. 

sphincter  ani,  46,  161. 

of  the  scrotum,  144. 

bulbo-cavernosus,  142,  164,  171. 

interosseous,  346. 

pudic,  157. 

coccygeal,  168. 

interspinales,  180. 

sciatic,  157. 

compressor  urethras,  136,  167. 

intertransversalis,  180. 

superficial,  48. 

venae  dorsalis,  164. 

ischio-bulbosus,  164. 

of  the  foot,  355. 

constrictor  urethrae,  166. 

ischio-cavernosa,  142,  163,  171. 

of  the  knee,  284. 

vaginae,  172. 

latissimus  dorsi,  175, 

of  the  leg,  303. 

corrugator  cutis  ani,  159. 

levator  ani,  167. 

cremaster,  86. 

prostatas,  168. 

M. 

in  cases  of  undescended  tes- 

levatores urethrse,  167. 

ticle,  86. 

longissimus  dorsi,  179. 

Magendie,  foramen  of,  193. 

cremasteric,  13. 

lumbricalea,  of  the  foot,  349. 

Malleolus,  external,  298. 

crureus,  249. 

multifidus  spina?,  179. 

internal,  297. 

deep  transverse  perineal,  164. 

obturator  externus,  261. 

Malpighi,  pyramids  of,  62. 

in  the  female,  173. 

internus,  160,  224. 

Malpighian  corpuscles  of  the  spleen, 

depressor  urethras,  173. 

of  abdomen,  function  of,  15. 

60. 

detrusor  urinse,  132. 

of  Bell,  132. 

glomerulus,  63. 

dorsal  interosseous,  346. 

of  Guthrie  and  Wilson,  167. 

Meatus  urinarius,  137. 

erector  clitoridis,  171. 

of  the  back  of  the  leg,  310. 

in  the  female,  171. 

penis,  163. 

of  the  lateral  wall  of  the  abdo- 

Mediastinum testis,  147. 

spinas  mass,  177. 

men,  9. 

Medulla  spinalis,  195. 

extensor  brevis  digitorum,  346. 

of  the  sole  of  the  foot,  349. 

Meissner,  plexus  of,  44. 

hallucis,  346. 

on  the  front  of  the  leg,  304. 

Membrane,  interosseous,  of  the  leg, 

longus  digitorum,  305. 

on  the  outer  side  of  the  leg,  309. 

299. 

hallucis,  307. 

opponens  minimi  digiti,  353. 

Mercier,  bar  of,  133. 

of  the  thigh,  248. 

pectineus,  252. 

Mesentery,  21,  32,  35. 

external  oblique,  9,  84. 

peronei,    action    of,    in    talipes 

attachment  of,  36. 

obturator,  107. 

valgus,  310. 

Mesocolon,  32. 

rotator  of  the  hip,  230. 

peroneus  brevis,  310. 

sigmoid,  32. 

sphincter  ani,  160. 

longus,  309. 

attachment  of,  36. 

flexor  accessorius,  349. 

quinti  digiti,  310. 

transverse,  32. 

brevis  digitorum,  349. 

tertius,  305. 

attachment  of,  36. 

hallucis,  351. 

plantar  interosseous,  347. 

formation  of,  33. 

minimi  digiti,  352. 

plantaris,  311. 

Mesorchium,  91. 

longus  digitorum,  313. 

popliteus,  291. 

Mesorectum,  32. 

tendon  of,  349. 

psoas  magnus,  68. 

attachment  of,  37. 

hallucis,  314. 

parvus,  68. 

Metatarsus,  322. 

gastrocnemius,  311. 

pyramidalis,  15. 

Mons  pubis,  6. 

gemellus  inferior,  225. 

pyriformis,  224. 

Veneris,  169. 

superior,  225. 

in    relation    to    the    great 

Morgagni,  hydatids  of,  123. 

gluteus  maximus,  222. 

sciatic  nerve,  224. 

Mucous   membrane   of  the  bladder, 

medius,  222. 

quadratus  femoris,  225,  230. 

132. 

minimus,  223. 

lumborum,  70,  215. 

Muscle  or  muscles : 

gracilis,  252. 

quadriceps      extensor     femoris, 

abductor  hallucis,  351. 

hamstring,  262. 

function  of,  251. 

magnus,  253. 

actions  of,  264. 

recto -coccygeus,  46. 
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Muscle  or  muscles : 

Nerve  or  nerves : 

Nerve  or  nerves : 

rectus  femoris,  14,  248. 

anterior  crural,  79,  236,  259. 

internal  saphenous,  at  the  ankle, 

reflected  origin  of,  248. 

in     Scarpa's     triangle, 

343. 

of  the  abdomen,  15, 

254. 

lateral    cutaneous,    of    the    ab- 

rotatores spinas,  180. 

obturator,  262. 

domen,  7. 

sacro-Iumbalis,  179. 

tibial,  309. 

lesser  sciatic,  221,  262. 

sartorius,  246. 

in  the  foot,  343. 

long  pudendal,  144. 

complex  action  of,  247. 

in  the  leg,  308. 

lumbar  spinal,  8. 

semi-membranosus,  263, 

areas  of  distribution  of  cutane- 

lumbo-sacral, 156. 

semi-spinalis,  179. 

ous,  of  the  abdomen,  7. 

middle  cutaneous,  of  the  thigh, 

semi-tendinosus,  263. 

cervical  plexuses  of,  204. 

244,  259. 

serratus  posticus  inferior,  177. 

communicans  peronei,  287,  303. 

musculo-cutaneous,  341. 

superior,  177. 

crural    branch    of    the    genito- 

obturator,  79,  236. 

soleus,  311. 

crural,  245. 

accessory,  80. 

fibular  origin  of,  in  relation 

cutaneous,  of  the  abdomen,  7. 

cutaneous  branches  of,  245. 

to  the  peroneal  artery,  313. 

of  the  back,  175. 

of  the  bladder,  133. 

tibial  origin  of,  in  relation 

of  the  buttocks,  221. 

of  the  colon,  47. 

to     the    posterior    tibial 

of  the  dorsum  of  the  foot, 

of  the  hip-joint,  235. 

artery,  313. 

341. 

of  the  kidney,  64. 

sphincter  vaginae,  118,  171. 

of  the  popliteal  space,  284. 

of  the  liver,  55. 

vesicas,  132. 

of  the  thigh,  244. 

of  the  pancreas,  59. 

spinalis  dorsi,  179. 

digital,  distribution   of,  on    the 

of  the  prostate  gland,  135. 

sub-crureus,  249. 

dorsum  of  the  foot,  343. 

of  the  rectum,  47. 

superficial    transverse   perineal, 

distribution  of,  on  the  sole 

of  the  seminal  vesicles,  151. 

164. 

of  the  foot,  354. 

of  the  small  intestine,  44. 

tensor  fasciae  femoris,  246. 

of  the  foot,  343,  354. 

of  the  spleen,  60. 

vaginae  femoris,  246. 

dorsi-lumbar,  78. 

of  the  supra-renal  capsules,  68. 

tibialis  anticus,  304. 

external  cutaneous,  in  Scarpa's 

of  the  testicle,  149. 

posticus,  314. 

triangle,  254. 

of  the  vagina,  118. 

tendon  of,  in  relation  to 

of  the  thigh,  79,  244. 

ovarian  plexus  of,  125. 

talipes  varus,  315. 

plantar,  354. 

patellar,  260,  303. 

transversalis,  13,  86. 

saphenous,  at  the  ankle,  343. 

perforating  cutaneous,  156. 

pedis,  352. 

femoral,  259. 

of  fourth  sacral,  221. 

transversus  perinei,  164. 

fourth  sacral,  161. 

perineal,  144,  165,  228. 

in  the  female,  171. 

gastric     plexus     of     Auerbach, 

peroneal,  265,  285. 

triceps  extensor  femoris,  249. 

39. 

external   cutaneous   branch 

rotator  femoris,  225. 

of  Meissner,  39. 

•    of,  in  the  leg,  302. 

vastus  externus,  249. 

genito-crural,  13,  79. 

in  relation  to  tendon  of  the 

internus,  251. 

great  sciatic,  156,  227. 

biceps  muscle,  287. 

Muscular  coat  of  the  bladder,  132. 

high  division  of,  224. 

plantar,  354. 

Muscularis  mucosae,  40. 

in  the  thigh,  265. 

pneumogastric,  23,  39. 

of  the  walls  of  the  stomach, 

point    of    division    of, 

popliteal,  228,  265,  287. 

39. 

285. 

posterior  dorsal  spinal,  175. 

Musculi  pylori  of  the  ureter,  132. 

splanchnic,  77. 

obturator,  262. 

hallucal,  341. 

tibial,  317,  319. 

N. 

ilio-hypogastric,  13,  79,  84,  216. 

pudic,  156,  161,167,  228. 

ilio-inguinal,  13,  79,  84. 

in  the  female  perineum,  173. 

Nates,  220. 

inferior  gluteal,  156. 

to  the  penis,  142. 

sulcus  of,  220. 

pudendal,  163.  . 

recurrent    articular    branch    of 

Navel,  2. 

inguinal    branch    of    the    ilio- 

anterior tibial,  309. 

NSlaton's  line,  220. 

inguinal,  245. 

gluteal,  156. 

*  Nephrectomy,  incision  for,  217. 

*  Nephrotomy,  incision  for,  217. 
Nerve  or  nerves : 

intercostal,  13,  177,  204. 

right  pneumogastric,  78. 

internal  cutaneous,  24'l. 

sciatic,  branch  of,  to  obturator. 

in  Scarpa's  triangle, 

internus  muscle,  228. 

accessory  obturator,  80,  259,  262. 

254. 

relation    of,    to     hip-joint, 

anal  branch  of  the  pudic,  159. 

of  the  leg,  303. 

228. 

anterior  articular,  to  the  ankle- 

plantar,  354. 

short  or  external  saphenous,  287. 

joint,  309. 

saphenous,  259. 

small  sciatic,  156,  262. 
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Nerve  or  nerves : 

Paroophoron,  115. 

Peritoneum,  28,  30. 

small  sciatic,  on  the  calf  of  the 

Pars  intermedia,  172. 

course  of,  in  the  adult,  31. 

leg,  303. 

Patella,  271. 

greater  cavity  of,  33. 

spinal,  203. 
splanchnic,  207. 

dislocation  of,  292. 

lesser  cavity  of,  33. 

fracture  of,  291. 

parietal,  at  the  groin,  87. 

sub-costal,  7. 

relations  of,  to  the  condyles  of 

layer  of,  30. 

superficial,  of  the  penis,  141. 

the  femur  in  the  various  posi- 

of abdomen,  17. 

perineal,  161. 

tions,  272. 

recto-uterine  fold  of,  112. 

superior  gluteal,  156,  223,  224. 

Patellar  arterial  rete,  283. 

recto-vesical  pouch  of,  46,  125. 

sympathetic,  in  the  pelvis,  157. 

plexus  of  nerves,  284,  303. 

reflections   of,    depending    upon 

of  the  abdomen,  77. 

Pelvic  cavity,  contents  of,  111. 

growth,  30. 

solar  plexus  of,  39. 

cellulitis,  115,  128. 

over  male  viscera,  125. 

Nervi  communicantes,  207. 

fascia,  126. 

in  the  female,  31. 

Neural  canal,  181. 

girdle,  101. 

over   the  pelvic  viscera  in 

Neuroglia  of  Virchow,  199. 

lymphatic  vessels,  157. 

the  female,  112. 

Normal  length  of  the  right   and  left 

sympathetic  nerve,  157. 

relations   of,   to   the  perineum, 

lower  limbs,  267. 

plexus,  157. 

46. 

Notch,  cotyloid,  103,  230. 

viscera  of  the  male,  125. 

vesico-uterine  fold  of,  112. 

iliac,  230. 

Pelvis,  101. 

visceral  layer  of,  31. 

Nuck,  canal  of,  92,  116. 

axis  of,  111. 

Peroneal  or  splint  bone,  297. 

Nucleus  pulposus,  188. 

brim  of,  102. 

Petit's  triangle,  9,  177,  215. 

Nymphae,  169. 

cavity  of,  109. 

Peyer,  glands  of,  41. 

diameters  of,  110. 

Peyer's  patches,  43. 

O. 

differences    between    male    and 

Phalanges  of  the  foot,  322,  336. 

female,  111. 

proximal,  medial,  and  distal,  of 

Obturator  membrane,  104. 

false,  109. 

the  foot,  336. 

nerve  in  the  thigh,  261. 

floor  of,  127. 

Phleboliths,  129. 

Omenta,  28. 

inlet  and  outlet  of,  109. 

Pia  mater  of  the  spinal  cord,  195. 

Omentum,  gastro-colio,  35. 

landmarks  of,  102. 

Piles,  external,  159. 

gastro-hepatic,  35. 

nerves  within,  129. 

Pillars  of  the  superficial  abdominal 

gastro-splenic,  35. 

region  of,  101. 

opening,  11. 

greater,  20,  35. 

true,  109. 

*  Pirogoff's  amputation,  362. 

layers  of  the  greater,  32. 

veins  of,  156. 

Plantar  arteries,  353. 

of  the  lesser,  32. 

viscera  of  the  female,  111. 

wounds  of,  355. 

lesser,  20,  35. 

Penis,  140. 

deep  arch,  353. 

Opening,  deep  abdominal,  16,  87. 

dorsal  vein  of,  142. 

fascia,  347. 

femoral,  94. 

glans,  137. 

foreign  bodies  beneath,  348. 

saphenous,  95,  96. 

malformations  of,  143. 

nerves,  354. 

superficial  abdominal,  11. 

superficial  fascia  of,  141. 

superficial  arch,  353. 

Organ  of  Rosenmiiller,  115. 

nerves  of,  141. 

triangle,  352. 

Os  calcis,  323. 

vessels  of,  141. 

Pleura,  attachment  of,  to  the  eleventh 

fractures  of,  361. 

Perineal  body,  152,  168. 

rib,  217. 

trigonum,  323. 

Perineum,  central  point  of,  159. 

Plexus,  aortic,  78. 

Ovaries,  115,  124. 

tendon  of,  161. 

brachial,  204. 

anatomy  of,  124. 

depth  of,  in  different  bodies,  160. 

coeliac,  78. 

development   of,    in  the   fetus, 

framework  of,  158. 

extra-spinal,  180. 

115. 

in  the  female,  167. 

gastric,  78. 

position  of,  115. 

in  the  male,  158. 

hemorrhoidal  venous,  47. 

Oviducts,  113. 

intermuscular  triangle  of,  163. 

hepatic,  78. 

region  of,  158. 

hypogastric,  78,  142. 

P. 

relative  position  of  the  perito- 

inferior mesenteric,  78. 

neum  to,  168. 

rectal,  157. 

Pacinian  bodies  upon  the  cutaneous 

skin  of,  158. 

lumbar,  204. 

nerves  in  the  foot,  340. 

subcutaneous  tissue  of,  159. 

of  spinal  nerves,  78. 

Pancreas,  57. 

triangular     ligament,    posterior 

median  aortic  lymphatic,  80. 

position  of,  28. 

layer  of,  166. 

mesenteric,  78. 

Pancreatic  accessory  duct,  59. 

Periosteal  flap  in  amputations  of  the 

mesentericus  of  Auerbach,  44. 

fluid,  59. 

femur,  269. 

of  cervical  nerves,  204. 
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Plexus  of  Meiasner,  44. 

Prostate  gland,  nerves  of,  135. 

Rete  venosum  dorsale  pedis,  341. 

pampiniform!,  149. 

veins  of,  135. 

Richet's  fascia,  17. 

patellar,  of  nerves,  284. 

Prostatio  fluid,  135. 

Rima  uro-genitalia,  169. 

pelvic,  157. 

mucous  glands,  135. 

Rugae  of  the  stomach,  38. 

phrenic,  78. 

sinus,  135. 

prostatic,  157. 

Psoas  abscess,  70. 

renal,  78. 

Pubis,  102. 

S. 

sacral,  156,  204. 

crest  of,  103. 

Sacral  lymphatic  plexus,  157. 

solar,  78. 

mons,  6. 

plexus,  204. 

spermatic,  78. 

spine  of,  103. 

plexus  of  nerves,  356. 

splenio,  78. 

Pudendum,  169. 

Sacro-vertebral  angle,  187. 

supra-renal,  78. 

Pyloric  antrum,  24. 

promontory,  187. 

uterine,  157. 

gastric  glands,  39. 

Sacrum,  ossification  of,  108. 

vaginal,  157. 

sphincter,  38. 

promontory  of,  107. 

venae  pampiniform!  of  ovary,  125. 

Pylorus,  formation  of,  39. 

Saphenous  opening,  95. 

vesical,  157. 

*  resection  of,  23. 

Scaphoid  bone,  324. 

Plica  semilunaris,  15. 

Scarpa's  triangle,  £47,  254. 

Plica?  sigmoideae,  45. 

R. 

relations  of  contents  of,  254. 

Pons  hepatis,  52. 

Sciatica,  228. 

Popliteal  artery,  287. 

Receptaculum  chyli,  80,  81. 

Scoliosis,  190. 

fascia,  284. 

Rectum,  45. 

Scrobiculus  cordis,  4. 

the  cause  of  varices,  285. 

arteries  of,  47. 

Scrotal  hernia,  91. 

space,  271,  284. 

digital  examination  of,  152. 

Scrotum,  143. 

boundaries  of,  264. 

in  the  female,  118. 

lymphatics  of,  144. 

cutaneous  nerves  of,  284. 

in  the  male,  151. 

Semen,  151. 

lymphatic  glands  of,  290. 

muscular  coat  of,  46. 

Semilunar     fibro-cartilages     of    the 

relation  of  contents  of,  285. 

nerves  of,  47. 

knee,  277. 

skin  over,  284. 

prolapsus  of,  46. 

Seminal  cells,  148. 

vein,  289. 

relations  of,  45. 

granules,  151. 

Portal  fissure,  52. 

veins  of,  47. 

vesicles,  150. 

vein,  54. 

Region,  anal,  158. 

Septa,  lateral  plantar  intermuscular. 

Position  of  lower  borders  of  internal 

epigastric,  5. 

348. 

oblique  and  transversalis  muscles, 

genito-urinary,  158. 

Septum  crurale,  97. 

86. 

gluteal,  220. 

femorale,  97. 

*  Posterior  tibial  artery,  ligation  of, 

inguinal,  5,  81. 

pectiniforme,  141. 

318. 

ischio-rectal,  158. 

scroti,  143. 

line  of  reference  for,  318. 

fat  in,  160. 

Sinus  pocularis,  136. 

Pott's  disease,  190. 

lumbar,  215. 

prostaticus,  136. 

fracture,  320. 

right  and  left,  5. 

tarsi,  323,  331. 

at  the  ankle,  360. 

of  the  abdomen,  1. 

Skin    in   front   of  and   behind    the 

Pouch,  Intersigmoid,  37. 

of  the  ankle,  322. 

ankle,  339. 

of  Douglas,  31. 

of  the  back,  173. 

in  the  perineal  region,  158. 

recto-uterine,  31. 

of  the  foot,  322. 

of  the  sole  of  the  foot,  340. 

recto-vaginal,  of  Douglas,  112. 

of  the  knee,  271. 

of  the  upper  part  of  the  thigh, 

recto-vesical,  31. 

of  the  leg,  294. 

94. 

sub-caecal,  25. 

of  the  pelvis,  101. 

over  the  buttocks,  220. 

vesico-uterine,  31. 

of  the  perineum,  158. 

over   the   dorsal   surface  of  the 

Pouches,  inguinal,  19,  87. 

of  the  thigh,  240. 

foot,  339. 

Poupart's  ligament,  9,  84. 

right  and  left  hypochondriac,  5. 

Solar  plexus,  78. 

Praeputium  clitoridis,  169. 

right  and  left  hypogastric,  5. 

Space,  extra-dural,  191. 

Prepuce,  140. 

umbilical,  5. 

subarachnoidean,  193. 

Process,  funicular,  92. 

urethral,  deep  fascia  of,  163. 

sub-dural,  193. 

vermiform,  27. 

superficial  fascia  of,  161. 

superficial  femoral,  247. 

Promontory,  sacro-vertebral,  187. 

Renal  arteries,  63. 

Spaces,  perineural,  48. 

Prostate  gland,  134. 

labyrinth,  62. 

perivascular,  48. 

anatomy  of,  134. 

veins,  64. 

Spermatic  artery,  149. 

arteries  of,  135. 

Reservoir  of  Pecquet,  81. 

cord,  constituents  of,  88. 

lobes  of,  134. 

Rete  testis,  147.                                     I 

coverings  of,  88. 
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Spermatic  duct,  88,  148. 

veins,  149. 
Spermatozoa,  148, 151. 
Sphincter,  prostatic,  135. 
Spina  bifida,  187,  193. 
Spinal  column,  180. 

*  dislocations  of,  212. 

*  fractures  of,  212. 
cord,  195. 

anterior  and  posterior  cor- 
nua  of   gray   matter    of, 
197. 
anterior   white  commissure 

of,  196. 
caries  of,  213. 
central  canal  of,  197. 
cervical  or  brachial  enlarge- 
ment of,  196. 
columns  of,  197. 
concussion  of,  212. 
courses   of   nerve-fibres    of, 

200. 
crossed  pyramidal  tract  of 

Tiirck,  201. 
direct   pyramidal    tract   of 

Tiirck,  200. 
dura  mater  of,  192. 
exploration  of  anterior  sur- 
face    while    in    position, 
196. 
fissures  of,  196. 
gray  commissure  of,  197. 
in  aitUf  195. 
lumbar      enlargement      of, 

196. 
minute  anatomy  of,  199. 
physiological  investigations 

of,  208. 
pia  mater  of,  195. 
posterior  lateral  column  of 
Burdach,  197. 
median  column  of  Goll, 
197. 
punotured  wounds  of,  212. 
structure  of,  197. 

of     gray     commissure, 
199. 
transverse  measurements  of, 
196. 
sections  of,  197. 
veins  of,  195. 
ventricle  of,  197. 
visceral  columns  of  Clarke, 

198. 
when     removed    from     the 

vertebral  canal,  196. 
white  substance  of,  200. 
localization,  209. 
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Spinal  nerves,  203. 

arrangement      of     anterior 

divisions  of,  204. 
distribution  of  posterior  di- 
visions of,  204. 
ganglia   on   posterior   roots 

of,  203. 
levels  at  which  they  origi- 
nate    from     the      spinal 
cord,  206. 
minute  anatomy  of,  206. 
motor  fibres  of,  207. 

roots  of,  201. 
relative  positions  of  origins 

of,  205. 
sensory  fibres  of,  207. 

roots  of,  201. 
supposed  functions  of,  207. 
trophic  fibres  of,  207. 
vaso-motor  fibres  of,  207. 
plexus  of  veins,  191. 
veins,  203. 
Spleen,  59. 

function  of,  60. 
hilum  of,  59. 
lymphatic  vessels  of,  60. 
minute  anatomy  of,  59. 
nerves  of,  60. 
position  of,  28. 
Splenic  artery,  60. 

pulp,  59. 
Stomach,  arteries  of,  39. 
cardiac  glands  of,  38. 

orifice  of,  22. 
coats  of,  37. 
condition    of,    in    operations    of 

gastrotomy,  33. 
great  cul-de-sac  or  fundus  of,  22. 
in  new-born  child,  24. 
lesser  cul-de-sac  of,  24. 
lymph-path  of,  39. 
minute  anatomy  of,  38. 
mucous  coat  of,  38. 
muscular  coat  of,  37. 
oesophageal  orifice  of,  22. 
operation    of    resection    of    the 

pylorus  of,  23. 
peptic  glands  of,  38. 
position  of  orifices  of,  22. 
pyloric  glands  of,  39. 

orifice  of,  22. 
relations  of,  22. 

to  the  anterior  wall  of  the 
abdomen,  23. 
serous  coat  of,  37. 
shape  of,  24. 

in  the  child,  29. 
submucous  coat  of,  38. 


Stomach,  vascular  tunic  of,  38. 
veins  of,  39. 

vertical  position  of,  24,  29. 
Striae  gravidarum,  2. 
Subperitoneal  areolar  tissue,  17. 

tissue,  31. 
Substance  of  Schwann,  200. 
Substantia  gelatinosa,  198. 

spongiosa,  199. 
Sulcus  intermedio-posticus,  197. 
Superficial  abdominal  opening,  pil- 
lars of,  11. 
Supra-renal  capsules,  67. 

minute  anatomy  of,  67. 
Sustentaculum  tali,  324. 
fracture  of,  361. 
*  Syme's  amputation,  361. 
Symphysis  pubis,  103. 
Synovial    membrane    in    relation   to 
the  tarsal  bones,  336. 
in  relation  to  the  tendons  of 
the    extensor   muscles   at 
the  ankle,  305. 
of  the  knee,  278. 
Synovitis  of  the  knee,  symptoms  of, 
279. 
of  the  knee-joint,  character istio 
swelling  of,  251. 


Taeniae  coli,  45. 
Talipes  calcaneus,  356. 

equino-valgus,  357. 

equino-varus,  357. 

equinue,  356. 

valgus,  357. 

varus,  356. 
Tarsal  bones,  322. 
Tarsus,  322. 
Tendo  Achillis,  312. 

division  of,  in  fractures  of  the 
lower  end  of  the  femur,  268. 
Tendon,    central,    of   the   perineum, 
161. 

conjoined,  86. 

of  abdomen,  13,  14. 

reflected,  of  Cooper,  14. 
Tendons  about  the  ankle,  points  for 

division  of,  357. 
Testes,  144. 
Testicle,  descent  of,  89. 

globus  major  of,  145. 
minor  of,  145. 

hydatid  of  Morgagni,  145. 

lymphatic  vessels  of,  150. 

minute  anatomy  of,  147. 

nerves  of,  149. 
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Testicles,  144. 

Tunica  vaginalis  testis,  development 

Valve,  ileo-ceecal,  development  of,  30. 

development    of,   in   the   foetus, 

of,  91. 

ileo-colic,  45. 

88. 

vasculosa,  149. 

Valves,  Houston's,  46. 

Testis,  tunica  vaginalis,  91. 

Tiirck,  crossed  pyramidal  tract  of,  201. 

of  Heister,  56. 

Thigh,  240. 

direct  pyramidal  tract  of,  200. 

Valvulae  conniventes,  40. 

*amputations  througL  the  middle 

Morgagni,  47. 

of,  2«8. 

U. 

Varicocele,  149. 

back  of,  262. 

causes  of,  149. 

cutaneous  nerves  of,  244. 

Umbilicus,  2. 

Vas  aberrans,  148. 

deep  fascia  of,  245. 

congenital  fistula  at,  3. 

deferens,  88,  148,  150. 

extensor  muscles  of,  248. 

position  of,  4. 

ampulla  of,  150. 

region  of,  240. 

Urachus,  3. 

artery  of,  150. 

. 

shortening  of  the  limb  in  frao- 

Ureters,  65. 

Vasa  efferentia,  147. 

tures  of,  267. 

coats  of,  65. 

intestini  tenuis,  21. 

skin  of,  243. 

course  of,  133. 

Vein  or  veins : 

surface-marking  of,  243. 

in  the  female,  65. 

common  femoral,  in  Scarpa's  tri- 

Theca vertebralis,  192. 

orifices  of,  132. 

angle,  254. 

^ 

Thoracio  duct,  81. 

Urethra,  anatomy  of,  118. 

common  gluteal,  223. 

Thyroid  foramen,  103. 

bulbous  portion  of,  137. 

dorsal,  of  the  penis,  142. 

■ 

Tibia,  294. 

false  passages  in,  from  the  uBe 

efferent,  of  the  kidney,  64. 

development  of,  321. 

of  filiform  bougies,  139. 

external  iliac,  75. 

fracture  of  upper  end  of,  292. 

female,  117. 

extra-spinal,  ISO. 

fractures  of  shaft  of,  320. 

fixed  part  of  the  male,  137. 

femoral,  tributaries  of,  257. 

head  of,  272. 

in  the  male,  135. 

within  Hunter's  canal,  257. 

lower  end  of,  297. 

membranous  portion  of,  136, 166. 

inferior  hemorrhoidal,  47. 

shaft  of,  295. 

minute  anatomy  of,  139. 

plexus  of,  129. 

tuberosities  of,  273. 

movable  part  of  the  male,  137. 

internal  iliac,  129. 

upper  end  of,  272. 

normal  position  of,  112. 

or  long  saphenous,  244. 

Tissue,  subperitoneal  areolar,  87. 

penile  portion  of,  137. 

saphenous,  95. 

Toes,  dorsal  aponeuroses  of,  305. 

prostatic  portion  of,  136. 

at  the  ankle   in  vene- 

Trabecule testis,  147. 

seat  of  organic  stricture  of,  140. 

section,  302. 

Tract,  inguinal,  16,  87. 

spongy  portion  of,  136. 

at  the  knee,  283. 

Transversalis  muscle,  13. 

veins  of,  120. 

in  the  leg,  301. 

Transverse  digital  furrow  of  the  foot, 

vesical  orifice  of,  133. 

in  relation  to  the  ten- 

347. 

walls  of,  121. 

don  of  the  sartorius 

Triangle,  intermuscular,  of  the  peri- 

in a  case  of  the  Csesarean 

muscle,  247. 

neum,  163. 

operation,  121. 

interpyramidal,  of  the   kidney, 

of  Hesselbach,  93. 

Uterus,  arteries  of,  120. 

64. 

of  Petit,  9,  177,215. 

broad  ligaments  of,  32. 

intralobular,  54. 

of  Scarpa,  247,  254. 

cavity  of,  119. 

intrapyramidal,  of  the   kidney, 

posterior  scapular,  176. 

changes  in,  at  puberty,  121. 

64. 

Triangular  ligament  of  the  perineal 

of,  in  pregnancy,  121. 

intra-spinal,  180. 

region,  165. 

in  old  age,  123, 

lateral,  of  abdominal  wall,  6. 

Trigonum  vesicae,  132. 

in  the  young  child,  121. 

left  gastro-epiploic,  54. 

Trochanter,  greater,  229. 

lymphatic  vessels  of,  120. 

spermatic,  64,  72. 

lesser,  230. 

masculinus,  136. 

lumbar,  73. 

Truncus  lymphaticus  lumbalis,  right 

Utriculus,  136. 

meningo-rhachidian,  192. 

and  left,  80. 

Uvulae  vesicae,  133. 

mesenteric,  54. 

Tuber  calcanei,  323. 

middle  haemorrhoidal,  47. 

Tubuli  recti,  147. 

V. 

obliterated  umbilical,  52. 

seminiferi,  147. 

of  the  bladder,  133. 

uriniferi,  62. 

Vagina,  117. 

of  the  colon,  47. 

Tunica  adiposa,  61. 

orifice  of,  171. 

of  the  gray  commissure  of  the 

albuginea,  147. 

relation  of,  to  anterior  wall  of 

spinal  cord,  203. 

cremasterica,  13,  144. 

the  rectum,  118. 

of  the  pelvis,  156. 

vaginalis,  145. 

rugae  of,  117. 

of  the  prostate  gland,  135. 

parietal  layer  of,  145. 

Vaginal  bulbs,  172. 

of  the  small  intestine,  44, 

visceral  layer  of,  145. 

Valve,  ileo-caecal,  27,  45. 

of  the  spinal  cord,  195. 

• 

382 


INDEX. 


Vein  or  veins : 
ovarian,  125. 
pancreatic,  57. 
popliteal,  289. 

walls  of,  289. 
portal,  54. 

posterior  superficial,  of  the  thigh, 
262. 

tibial,  317. 
profunda,  261. 
pudic,  167,  228. 
renal,  64. 

valves  of,  64. 
right  spermatic,  72. 
sacra  media,  73. 
sciatic,  227. 
short  saphenous,  285. 

of  the  leg,  302. 
spermatic,  88,  149. 
spinal,  203. 

absence  of  valves  in,  192. 

plexus  of,  191. 
splenic,  60. 
sublobular,  54. 

superficial,  in  front  of  the  knee, 
284. 

of  the  groin,  84. 

of  the  knee,  283. 

over  the  front  of  the   ab- 
domen, 6. 


Vein  or  veins : 

superficial  sural,  285. 
superior  hasmorrhoidal,  47. 
supra-renal,  68. 
varicose,  of  the  leg,  302. 

causes  of,  302. 
vesical  prostatic  plexus  of,  128. 
vesico-uterine  plexus  of,  128. 
Vena  cava  inferior,  77. 

tributaries  of,  77. 
Venae  basis  vertebrarum,  181,  192. 
breves,  54. 

comites  of  anterior  tibial  artery, 
308. 
of    dorsalis     pedis     artery, 

344. 
of  plantar  arteries,  354. 
portae,  54. 
Venous  arch  upon  the  dorsum  of  the 

foot,  341. 
Ventricle  of  the  spinal  cord,  197. 
Vermiform  appendix,  27. 

process,  27. 
Vertebra  or  vertebrae : 
anatomy  of,  181. 
axis,  184, 
cervical,  181,  182. 

peculiarities  of,  182. 
dorsal  or  thoracio,  181. 
peculiarities  of,  184. 


Vertebra  or  vertebras : 

false,  or  fixed,  180. 

lumbar,  181. 

peculiarities  of,  185. 

ossification  of,  187. 

prominens,  184. 

sacral,  107. 

true,  or  movable,  180. 
Vertebral  column,  curvatures  of,  189. 

deformities  of,  190. 

in  the  infant,  189. 

length  of,  189. 

weakest  part  of,  191. 
Veru  montanum,  136.- 
Vesical  arteries,  133. 

triangle,  132. 
Vesiculae  seminales,  150. 
Vessels,  femoral,  sheath  of,  97. 
Villi  of  the  small  intestine,  41. 
Virchow,  neuroglia  of,  199. 
Viscera,  abdominal,  development  of, 

28. 
Vulva,  169. 

W. 

Winslow,  foramen  of,  20,  29,  33. 

Womb,  118. 

Wounds  of  plantar  arteries,  355. 
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THE    REFERENCES    TO    SURGICAL    AFFECTIONS    OR    PROCEDURES    (MARKED  *)    RELATE    TO   THEIR    ANATOMY  ONLY. 


A. 

Abdomen,  cavity  of,  ii.  19. 
cutaneous  nerves  of,  ii.  7. 
deep  structures  on  posterior  wall 

of,  ii.  68. 
examination    of    anterior    wall 

of,  ii.  5. 
flexion-folds  of,  ii.  2. 
furrows  of,  ii.  2. 
landmarks  of,  ii.  4. 
muscles  of  lateral  wall  of,  ii.  9. 
parietal  peritoneum  of,  ii.  17. 
relations  of  the  stomach  to  ante- 
rior wall  of,  ii.  23. 
sub-regions  of,  ii.  4. 
superficial    appearance    of,    in 
children,  ii.  1. 
arteries  of,  ii.  6. 
fascia  of,  ii.  5. 
surface-form  of,  in  the  adult,  ii.  1 . 
weak    places    in    anterior    wall 
of,  ii.  81. 
Abdominal  aorta,  ii.  70. 

lymphatic  vessels,  ii.  80. 
opening,  position  of  deep,  ii.  83. 
superficial,  ii.  84. 

in  the  female,  ii.  85. 
pillars   or   columns   of, 
ii.  85. 
organs,  general  view  of,  in  aitut 

ii.  19. 
viscera,  development  of,  ii.  28. 
Abducent  nerve,  i.  41,  92. 
Abernethy's  fascia,  ii.  75. 
*  Abscess  beneath  plantar  fascia,  ii. 
348. 
deep-seated,    of    the    temporal 

region,  i.  150. 
ischio-rectal,  ii.  160. 
mammary,  i.  250. 
mediastinal,  i.  322. 
pharyngeal,  i.  133. 


Abscess,  post-pharyngeal,  i.  195. 

psoas,  ii.  70. 

resulting    from    caries    of    the 
spine   in    different    localities, 
ii.  214. 
Absorbent  system,  ii.  48. 
Acervulus  cerebri,  i.  51. 
Acetabulum,  ii.  102,  230. 

Y-shaped  cartilage  in,  ii.  104. 
Achilles,  tendon  of,  ii.  312. 
Acoustic  hair-cells,  i.  77. 
Acromion  process,  i.  330. 
Alas  of  the  nose,  i.  109. 
Alimentary  canal,  development  of,  ii. 

28. 
Alveoli  of  the  jaws,  i.  145. 

of  the  lungs,  i.  269. 

of  the  parotid  gland,  i.  131. 
Amoeboid  lymph-cells,  ii.  41. 
Ampulla  analis,  ii.  46. 
Ampullae  of  the  semicircular  canals, 
i.  72. 

*  Amputation  at  the  ankle-joint,  ii. 

361. 

at  the  hip-joint,  ii.  239. 

at  the  knee-joint,  ii.  278,  294. 

at  the  instep,  ii.  363. 

at  the  middle  of  the  thigh,  ii. 
268. 

*  of  the  arm,  i.  349,  361. 

of  the  elbow-joint,  i.  371. 

of  the  forearm,  i.  396. 

of  the  shoulder-joint,  i.  337. 

through  the  middle  of  the  leg, 
ii.  321. 
Amygdalae  of  the  cerebellum,  i.  47. 
Anastomosis  of  arteries,  i.  292. 
Andersch,  ganglion  of,  i.  205,  219. 

*  Aneurism  of  the  aorta,  i.  288. 
Angle,  sacro-vertebral,  ii.  107. 
Ankle,    *  division    of    the    tendons 

about,  for  the  relief  of  club-foot, 
ii.  357. 


Ankle,  landmarks  of,  ii.  337. 

*  Pott's  fracture  at,  ii.  360. 
region  of,  ii.  322. 

relations  of  the  tendons  about, 

ii.  339. 
skin  over,  ii.  339. 
subcutaneous  fascia  of,  ii.  340. 
Ankle-joint,  ii.  329. 

*  amputation  at,  ii.  361. 
arteries  of,  ii.  330. 
dislocations  of,  ii.  360. 
motion  at,  ii.  330. 
nerves  of,  ii.  330. 

synovial  membrane  of,  ii.  330. 
Annular  ligament  of  the  wrist,  ante- 
rior, i.  413. 
of  the   wrist,    posterior,    i. 
407. 
Annulus  fibrosus,  ii.  188. 

ovalis,  i.  278. 
Ansa  hypoglossi,  i.  205. 
Anterior  nares,  i.  114. 
Antihelix,  i.  61. 

fossa  of,  i.  61. 
Antitragus,  i.  61. 
Antrum,  mastoid,  i.  6. 

of  Highmore,  i.  113,  114. 

walls  of,  i.  145. 
pylori,  ii.  37. 
pyloric,  ii.  24. 
Anus,  ii.  47,  159. 

fissure  of,  ii.  159. 
Aorta,  i.  287. 

abdominal,  ii.  70. 

branches  of,  ii.  71. 

point    for    application    of 

tourniquet  upon,  ii.  71. 
relations  of,  ii.  71. 
absence  of  arch  of,  i.  289. 
arch  of,  highest'  point  to  which 

it  reaches,  i.  289. 
ascending,  or  ventral,  i.  287. 
bifurcation  of,  ii.  73. 
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Aorta,  branches  of,  i.  288. 

Artery  or  arteries : 

Artery  or  arteries : 

bulbous  enlargement  of,  i.  287. 

acromial,  i.  341. 

circumflex,  i.  334. 

descending  thoracic,  i.  312. 

descending,  i.  349. 

origin  of,  from  femoral,  ii. 

interior  of,  i.  288. 

acromio-thoracic,  i.  341. 

260. 

normal  course  of,  i.  287. 

afferent,  of  the  kidney,  ii.  64. 

coccygeal,  ii.  73,  227. 

opening  into,  i.  284. 

alar  thoracic,  i.  341. 

coiica  dextra,  ii.  21,  47. 

transverse,  i.  288. 

anastomotic  of  sciatic,  ii.  227. 

media,  ii.  21,  36,  47. 

Apex  of  Scarpa's  triangle,  ii.  256. 

anastomotica  magna  of  brachial, 

sigmoidea,  ii.  21. 

Aponeurosis,  digital,  i.  386. 

i.  355. 

sinistra,  ii.  21,  47. 

dorsal,  of  the  fingers,  i.  403. 

of  femoral,  ii.  256. 

collateral  intercostal,  i.  313. 

of  external   oblique  muscle,  ii. 

angular,  i.  124. 

common  carotid,  bifurcation  of, 

84. 

anterior  cerebral,  i.  22. 

i.  201. 

of  the  scalp,  i.  13. 

ciliary,  i.  96. 

femoral,    in    Scarpa's    tri- 

pharyngeal, i.  171. 

circumflex,  i.  342. 

angle,  ii.  254. 

Appendices  epiploicse,  ii.  23,  44. 

communicating,  i.  22. 

iliac,  ii.  73. 

Appendix,  vermiform,  ii.  27. 

dental,  i.  141. 

ligation  of,  ii.  77. 

in  perityphlitis,  ii.  27. 

interosseous,  i.  392. 

communicating    branch   of  the 

of  the  left  auricle,  i.  282. 

mediastinal,  i.  233,  259. 

peroneal,  ii.  317. 

of  the  right  auricle,  i.  277. 

perforating,  of  the  foot,  ii. 

interosseous,  i.  392. 

*  Application  of  tourniquet   to   the 

344,  353. 

of  the  foot,  ii.  343. 

brachial  artery,  i.  353. 

tibial,  ii.  307. 

pulmonary,  i.  282,  289. 

Aqueduot  of  Fallopius,  i.  69,  204. 

collateral       circulation 

communication  with  veins  in  the 

of  Sylvius,  i.  39,  44,  50. 

after   ligation    of,  ii. 

matrices  of  the  nails,  i.  418. 

of  the  cochlea,  i.  73. 

309. 

coronary,  i.  148,  277. 

of  the  vestibule,  i,  72. 

line  of  reference  for,  ii. 

cortical,  i.  23. 

Aqueous  humor,  i.  100,  102. 

308. 

course  of,  iu  the  extremities,  i. 

Arachnoid    fluid,    or    cerebro-epinal 

vense  comites  of,  ii.  308. 

293. 

fluid,  i.  21. 

articular,  to  the  elbow-joint,  i. 

in  various  localities,  i.  291. 

membrane  of  the  brain,  i.  21. 

391. 

cremasteric,  ii.  76. 

of  the  spinal  cord,  ii.  193. 

to  the  shoulder-joint,  i.  233. 

orico-thyroid,  i.  184. 

Arontius,  ventricle  of,  i.  50. 

ascending  palatine,  i.  159. 

*  in   relation    to   laryngot- 

Arbor  vitaa  of  the  cerebellum,  i.  49. 

pharyngeal,  i.  175. 

omy,  i.  184. 

Arch,  deep  femoral,  ii.  97. 

auditory,  i.  23,  78. 

crucial,  anastomosis   of,   at   the 

femoral,  ii.  11,  94. 

axillary,  i.  229,  339. 

hip,  ii.  227,  260. 

femoro-sacral,  ii.  101. 

branches  of,  i.  341. 

cubital,  i.  355. 

inguinal,  ii.  11. 

azygos  articular,  ii.  288. 

cystic,  ii.  57. 

ischio-sacral,  ii.  101. 

basilar,  i.  22,  215,  232. 

deep  circumflex  iliac,  ii.  13,  75. 

of  the  aorta,  i.  289. 

bicipital,  i.  343. 

epigastric,  ii.  15,  17,  75. 

of  the  upper  jaw,  i.  147. 

brachial,  i.  354. 

course  of,  in  relation  to 

Arciform  fibres,  i.  45. 

at  the  elbow,  i.  369. 

inguinal    hernia,   ii. 

of  abdominal  wall,  ii.  12. 

branohes  of,  i.  354. 

93. 

Arcus  senilis,  i.  88. 

compression  of,  i.  369. 

position  of,  ii.  88. 

Areola  of  the  breasts,  i.  250. 

course  of,  i.  351. 

venae  comites  of,  ii.  88. 

Arm,  bicipital  depressions  of,  i,  349. 

high  bifurcation  of,  i.  356. 

temporal,  i.  141. 

region  of,  i.  348. 

in    relation   to   the  median 

deferential,  ii.  153. 

subcutaneous  fascia  of,  i.  349. 

nerve,  i.  356. 

descending   acromial   (thoraclca 

surface-marking  of,  i.  349. 

*  ligation  of,  i.  356. 

humeraria),  i.  341. 

Arnold's  nerve,  i.  63,  204. 

vense  comites  of,  i.  357. 

palatine,  i.  141. 

Arteria  centralis  modioli,  i.  73. 

bronchial,  i.  270,  313. 

digital,  of  the  foot,  ii.  353. 

retinaa,  94. 

buccal,  i.  141. 

of  the  hand,  i.  414. 

comes  nervi  phrenici,  i.  259. 

bulbar,  ii.  142,  167. 

dimensions  of,  i.  292. 

ischiatici,  ii.  227,  259. 

capacity  of,  i.  291. 

dorsal,  i.  315. 

Arterial  arch,  deep  palmar,  i.  415. 

capillary,  of  the  heart,  i.  276. 

interosseous,  of  the  hand,  i. 

superficial  palmar,  i.  414. 

carotid,  i.  223. 

409. 

pulse,  i.  307. 

course  of,  i.  201. 

of  the  penis,  ii.  167. 

rete  at  the  ankle,  ii.  308. 

*  ligation  of,  i.  226. 

of  the  tongue,  i.  166. 

Arteriosura,  Hgamentum,  i.  305. 

carpal,  i.  389. 

dorsalis  hallucis,  ii.  343. 

Arteriosus,  ductus,  i.  290,  303. 

caudal,  ii.  73. 

pedis,  ii.  343. 
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Artery  or  arteries : 

Artery  or  arteries : 

dorsalis  pedis,  ligation  of,  ii.  344. 

inferior    internal    articular,    ii. 

meningeal  from  occipital,  i.  211. 

scapula:,  i.  331,  342. 

289. 

middle  cerebral,  i.  22. 

*  effect  of  ligation  upon,  i.  295. 

labial,  i.  123. 

coat,  or  media,  i.  293. 

endangium  of,  i.  295. 

laryngeal,  i.  233. 

meningeal,  i.  139. 

epididymal,  ii.  149. 

mesenteric,  ii.  21. 

mode  of  division  of,  i.  292. 

epigastric,  ii.  153. 

origin  of,  ii.  72. 

muscular  branches  of  brachial, 

in  relation  to  femoral  her- 

pancreatico-duodenalis,    ii. 

i.  354. 

nia,  ii.  100. 

21. 

of  radial,  i.  389. 

ethmoidal,  i.  95. 

perforating,  ii.  261. 

of  ulnar,  i.  392. 

external    and    internal    carotid, 

profunda,  ii.  355. 

musculo-phrenic,  i.  257. 

relative  position  of,  i.  203. 

rectal,  ii.  47,  161. 

mylo-hyoid,  i.  139. 

carotid,  i.  34. 

thyroid,  i.  233,  235. 

nasal,  i.  95. 

branches  of,  i.  203. 

vesical,  ii.  153. 

from  internal  maxillary,  i. 

circumflex,  ii.  260. 

infra-orbital,  i.  141. 

115. 

coat,  or  adventitia,  i.  293. 

innominate,  i.  121,  288. 

or  spheno-palatine,  i.  141. 

iliac,  ii.  75. 

bifurcation  of,  i.  141. 

nutrient,  of  the  femur,  ii.  261. 

collateral       circulation 

*  ligation  of,  i.  222. 

of  the  humerus,  i.  355, 

after   ligation   of,  ii. 

intercostal,  i.  313;  ii.  177. 

of  the  radius,  i.  392. 

76. 

dorsal  branches  of,  i.  209. 

of  the  ulna,  i.  392. 

mammary,  i.  250,  341. 

internal  calcanean,  ii.  317. 

to     the     condyles     of     the 

plantar,  ii.  353. 

carotid,  i.  134,  203. 

femur,  ii.  271. 

facial,  i.  123,  203. 

in  relation  to  the  phar- 

to the  fibula,  ii.  317. 

femoral,  ii.  255. 

ynx,  i.  175. 

to  the  greater  trochanter,  ii. 

branches    of,    in     Hunter's 

circumflex,  ii.  225,  260. 

270. 

canal,  ii.  256. 

coat,  or  intima,  i.  29S. 

to  the   head  of  the  femur, 

collateral   circulation    after 

iliac,  ii.  152. 

ii.  270. 

ligation  of,  ii.  259. 

in  the  foetus,  ii.  152. 

to  the  ilium,  ii.  223. 

ligation  of,  within  Hunter's 

mammary,  i.  257. 

to  the  tibia,  ii.  317. 

canal,  ii.  257. 

*  ligation  of,  i.  257. 

obturator,  ii.  76,  153,  262. 

first  perforating,  ii.  260. 

maxillary,  i.  134,  139,  203. 

rising  from  the  epigastric,  ii. 

interosseous  perforating,  of 

plantar,  ii.  353. 

99. 

the  foot,  ii.  343. 

pubic,  ii.  47. 

occipital,  i.  8,  203,  211. 

fourth  perforating,  ii.  261. 

interosseous,  of  the  foot,  ii.  344. 

oesophageal,  i.  313,  317. 

frontal,  i.  8,  95. 

of  the  palm,  i.  415. 

of  the  bladder,  ii.  133. 

ganglionic,  i.  23. 

lachrymal,  i.  95. 

of  the  brain,  i.  22. 

gastric,  ii.  23,  71. 

lateral  digital,  i.  414. 

of  the  breasts,  i.  250. 

gastro-duodenalis,  ii.  24,  44. 

infracostal,  i.  259. 

of  the  bulb  of  the  urethra,  ii. 

gastro-epiploica  sinistra,  ii.  35. 

of  the  nose,  i.  124. 

167. 

gastro-epiploicse,  ii.  39. 

sacral,  ii,  155. 

of  the  caecum,  ii.  47. 

general  anatomy  of,  i.  293. 

spinal,  ii.  215. 

of  the  choroid  coat,  i.  97. 

gluteal,  ii.  155,  223. 

lateralis  nasi,  i.  110. 

of  the  colon,  ii.  47. 

aneurism  of,  ii.  223. 

left  common  carotid,  i.  288. 

of  the  corpora  cavernosa,  ii.  141. 

line  for,  ii.  223. 

subclavian,  i.  288. 

of   the    corpus    cavernosum,    ii. 

great  or    middle    meningeal,    i. 

lenticulo-striate,  i.  23. 

167. 

17. 

lesser  meningeal,  i.  17, 139. 

of  the  dura  mater,  i.  17. 

haemorrhoidal,  ii.  21,  153. 

lingual,  i.  166,  203. 

of  the  face,  i.  123. 

helicine,  ii.  142. 

"*  ligation  of,  i.  166. 

of  the  hip-joint,  ii.  235. 

hepatic,  ii.  54,  71. 

long  and   short  sub-scapular,  i. 

of  the  larynx,  i.  184. 

vaginal  branches  of,  ii.  54. 

341. 

of  the  nasal  cavities,  i.  115. 

hypogastric,  i.  304;  ii.  17. 

thoracic,  i.  341. 

of  the  nose,  i.  110. 

ileo-colic,  ii.  21,  47. 

lower  intercostal,  i.  257. 

of  the  palate,  i.  159. 

ilio-luinbar,  ii.  155. 

lumbar,  ii.  72. 

of  the  pericardium,  i.  274. 

inferior  coronary,  i.  123. 

malleolar,  ii.  308. 

of  the  pinna,  i.  63. 

dental,  i.  139. 

mammary  branches  of  anterior 

of  the  scalp,  i.  8. 

external  articular,  ii.  288. 

intercostal,  i.  250. 

hemorrhage  from,  i.  9. 

gluteal,  ii.  227. 

masseteric,  i.  139.                             ! 

of  the  scrotum,  ii.  144. 

haemorrhoidal,  ii.  47. 

meningeal,  i.  17.                              j 

of  the  seminal  vesicles,  ii.  161. 

Vol.  II.— 49 

386 

GENERAL  INDEX. 

Artery  or  arteries: 

Artery  or  arteries : 

Artery  or  arteries : 

of  the  tympanum,  i.  71. 

pudic,  in   female  perineum,  ii. 

superior  coronary,  i.  124. 

of  the  vas  deferens,  ii.  150. 

173. 

dental,  i.  141. 

ophthalmic,  i.  94. 

pulmonary,  i.  290. 

epigastric,  i.  257;  ii.  15,  75. 

osculation   or  anastomosis  of,  i. 

pyloric,  ii.  23. 

external  articular,  ii.  288. 

292. 

radial,  i.  389. 

fibular,  ii.  308. 

ovarian,  origin  of,  ii.  125. 

and  ulnar,  variable  origins 

hemorrhoidal,  ii.  47. 

palmar  and   dorsal,   of  digital, 

of,  i.  343. 

intercostal,  i.  211. 

i.  414. 

in  the  hollow  formed  by  the 

internal  articular,  ii.  288. 

palmaris  profunda,  i.  415. 

extensor   tendons   of  the 

laryngeal,  i.  184. 

palpebral,  i.  95. 

thumb,  i.  409. 

mesenteric,  ii.  21,  47,  71. 

pancreatica  magna,  ii.  57. 

in  the  palm,  i.  414. 

profunda,  i.  354. 

pancreaticse  parvae,  ii.  57. 

radialis  indicis,  i.  415. 

pyloric,  ii.  23. 

pancreatico-duodenalis,  ii.  55. 

ranine,  i.  162,  166. 

rectal,  ii.  21,  47. 

perforating,  of  deep  palmar  arch, 

recurrent,    of  posterior  interos- 

thoracic, i.  341. 

i.  409,  415. 

seous,  i.  392. 

thyroid,  i.  203,  235. 

of  the  thorax,  i.  259. 

tibial,  ii.  307. 

vesical,  ii.  153. 

peroneal,  ii.  317. 

renal,  ii.  63,  72. 

supra-byoid,  i.  166. 

cardiac,  i.  313. 

intrapyramidal  branches  of, 

supra-orbital,  i.  S,  95. 

peritoneal,  from  common  iliac,  ii. 

ii.  63. 

supra-renal,  ii.  67,  72. 

73. 

origin  of,  ii.  72. 

origin  of,  ii.  72. 

peroneal,  ii.  317. 

right  and  left  coronary,  i.  276. 

supra-scapular,  i.  221,  229,  231, 

petrosal,  from  middle  meningeal, 

sacra  media,  ii.  73. 

233. 

i.  71. 

saphenous,  ii.  255. 

systemic,  i.  291. 

phrenic,  i.  322;  ii.  71. 

sciatic,  ii.  155,  227. 

tarsal,  ii.  344. 

plantar,  ii.  353. 

septal,  i.  141. 

temporal,  i.  8,  134,  203. 

popliteal,  ii.  287. 

short  ciliary,  i.  97. 

terminal,  i.  23,  292. 

branches  of,  ii.  288. 

sigmoid,  ii.  21. 

tboracica  humeraria,  i.  341. 

liability  of,  to  aneurism,  ii. 

small  thoracic,  or  pectoral,  i.  341. 

thoracico-acromial,  i.  250. 

289. 

spermatic,  ii.  88,  149. 

thyroid  axis,  i.  229,  232. 

*  operation    of   ligation   of, 

origin  of,  ii.  72. 

thyroidea  ima,  i.  221,  235. 

ii.  289. 

spinal,  i.  313;  ii.  203. 

to  the  concha,  i.  211. 

posterior  auricular,  i.  8,  134,  203. 

structure  of  walls  of,  i.  293. 

tonsillar,  of  facial,  i.  171. 

carpal,  i.  409. 

stylo-mastoid,  i.  71,  78. 

tracheal,  i.  237. 

cerebellar,  i.  23. 

subclavian,  i.  221,  227. 

transversalis    colli,    i.  206,   221, 

cerebral,  i.  23. 

differences  of  right  and  left, 

233. 

circumflex,  i.  342,  346. 

i.  228. 

transverse  facial,  i.  124,  134. 

communicating,  i.  22, 

*  ligation  of,  i.  231. 

perineal,  ii.  165. 

dental,  i.  115. 

sub-lingual,  i.  166. 

tympanic,  i.  139. 

interosseous,  i.  392. 

subperitoneal,      from      common 

ulnar,  i.  391,  392,  393. 

palatine,  i.  158. 

iliac,  ii.  73. 

at  wrist,  i.  413. 

perforating,  of  the  foot,  ii. 

sub-soapular,  i.  342. 

recurrent,  i.  391. 

344,  353. 

sulcine,  ii.  203. 

ulnaris  profunda,  i.  414. 

scapular,  i.  330,  342. 

superficial  cervical,  i.  206,  233. 

umbilical,  i.  304. 

tibial,  ii.  315. 

circumflex  iliae,  ii.  84,  243, 

uterine,  ii.  153. 

at  the  ankle,  ii.  319. 

255. 

vaginal,  ii.  118. 

collateral       circulation 

epigastric,  ii.  84,  243,  255. 

vas  aberrans,  ii.  352,  355. 

after    ligation    of,   ii. 

*  femoral,  operation  for  liga- 

vasa brevia,  ii.  39. 

319. 

tion  of,  ii.  256. 

vertebral,  i.  215,231. 

vena?  comites  of,  ii.  315. 

relation  of,  to  the  femoral 

groove  for,  on  atlas  verte- 

princeps cervicis,  i.  211. 

vein  at  apex  of  Scarpa's 

bra,  i.  213. 

polHcis,  i.  415. 

triangle,  ii.  256. 

vesical,  ii.  133. 

profunda  femoris,  ii.  256,  260. 

gluteal,  ii.  223. 

vessels  of,  i.  299. 

pterygo-palatine,  i.  141. 

of  the  abdomen,  ii.  6. 

Vidian,  i.  141. 

pterygoid,  i.  141. 

of  the  knee,  ii.  282. 

Articulation,  sacro-iliac,  ii.  105. 

pubic,  ii.  76. 

perinea],  ii.  144,  164. 

Asterion,  i.  60. 

pudic,  n.  144,  153,  161,  228. 

pubic,  ii.  84,  243,  255. 

Astragalus,  ii.  322. 

abnormal  course  of,  ii.  155. 

superfieialis  volse,  i.  389. 

Auditory  artery,  i.  23,  78. 
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Auditory  canal,  walls  of,  i.  64. 
hairs,  i.  75. 
meatus,  external,  i.  63. 

cartilaginous  portion  of,  i. 

64. 
osseous  portion  of,  i.  64. 
nerves,  i.  41,  77. 
vein,  i.  78. 
Auerbach,  plexus  mesentericus  of,  ii. 

44. 
Auricle  of  the  ear,  i.  60. 

left,  of  the  heart,  i.  2S2. 
right,  of  the  heart,  i.  278. 
Auricle?,  walls  of,  i.  278. 
Auricular  appendix,  i.  282. 

branch  of  pneuinogastric  nerve, 

i.  63.  ' 
cartilage,  i.  61. 
ligaments,  i.  61. 
muscles,  i.  61. 
Axilla,  connective  tissue  of  fat  in,  i. 
338. 
lymphatic  glands  of,  i.  346. 
region  of,  i.  337. 
suspensory  ligament  of,  i.  338. 
*  Axillary  abscess,  i.  338. 
artery,  i.  339. 

*  ligation  of,  i.  343. 
line  of,  i.  343. 

fascia,  i.  338. 
fold,  i.  338. 

glands,  involvement  of,  in  can- 
cer, i.  347. 

*  removal  of,  i.  347. 
Axis,  coeliac,  ii.  71. 


Back,  landmarks  of,  ii.  174. 

region  of,  ii.  173. 

skin  of,  ii.  175. 

surface-markings  of,  ii.  173. 

topographical  survey  of,  ii.  173. 
Band,  ilio-tibial,  ii.  245. 

ilio-trochanteric,  ii.  223. 
Bartholin,  duct  of,  i.  164. 
Base  of  the  cerebrum,  i.  37. 
Basilar  artery,  i.  22. 
Basilic  vein,  i.  351. 
Basion,  i.  35. 
Bell,  external  respiratory  nerve   of, 

i.  345. 
Bell's  muscles,  ii.  132. 
Bichat,  fissure  of,  i.  29. 
Bicipital  groove  of  the  humerus,   i. 

332. 
Bigelow,  Y  ligament  of,  ii.  232. 
Bile,  ii.  56. 


Bile-canaliculi,  ii.  55. 
Bladder,  arteries  of,  ii.  133. 

in  the  infant,  ii.  129. 

ligaments  of,  ii.  126. 

lymphatics  of,  ii.  133. 

mucous  membrane  of,  ii.  132. 

muscular  coat  of,  ii.  132. 

nerves  of,  ii.  133. 

position  of  base  of,  ii.  16S. 

relations  of,  upon   different  de- 
grees of  distention,  ii.  131. 

urinary,  in  the  male,  ii.  129, 

veins  of,  ii.  133. 

walls  of,  ii.  131. 
Blind  spot,  i.  105. 
Blood,  i.  300. 

amoeboid  movement  of,  i.  301. 

arterial,  i.  290. 

circulation  of,  after  birth,  i.  305. 
before  birth,  i.  303. 

corpuscles,  red  and  white,  i.  300. 

differentiation  of  its  circulation 
before  and  after  birth,  i.  305, 

hsematoblasts,  i.  301. 

haemoglobin  of,  i.  301. 

plates,  i.  301. 
Blue  line  in  lead-poisoning,  i.  150. 
Bodies,  olivary,  i.  45. 

restiform,  i.  45. 
Body,  intercarotic,  i.  203. 

thyroid,  i.  233. 
Bone  or  bones : 

body  of  sphenoid,  i.  111. 

calcaneum,  ii.  323. 

carpal,  i.  396. 

clavicle,  i.  323. 

cribriform   plate  of  ethmoid,  i. 

in. 

cuboid,  ii.  325. 
cuneiform,  i.  396 ;  ii.  325. 
external  cuneiform,  ii.  327. 
femur,  ii.  240. 
fibula,  ii.  297. 
fifth  metatarsal,  ii,  334. 
first  metatarsal,  ii.  333. 
fourth  metatarsal,  ii.  334. 
humerus,  i.  348. 
hyoid,  body  of,  i.  165. 

greater  and  lesser  cornuaof, 
i.  165. 

position  of,  i.  165. 
incisive,  i.  147. 
incus,  i.  68. 

inferior  maxillary,  development 
of,  i.  152. 

mylo-hyoid  ridge  of,  i.  165. 

variations   in    angle    of,    i. 
153. 


Bone  or  bones : 

innominate,  ii.  102. 
internal  cuneiform,  ii.  325. 
lachrymal,  i.  79. 
magnum,  i.  395. 
malar,  i.  80,  145. 
malleus,  i.  67. 

maxillary,  ossification  of,  i.  150. 
metacarpal,  i.  399. 
metatarsal,  ii.  333. 
midcTe  cuneiform,  ii.  325. 
nasal,  i.  107. 
of  the  ear,  i.  67. 
of  the  foot,  development  of,  ii. 
367. 

fractures  of,  ii.  361. 
of   the   forearm,    -fractures   of, 

i.  394. 
of  the  head,  i.  2. 
of  the  orbits,  i.  80. 
of  the  palate,  i.  111. 
of   the  wrist,  ossification   of,  i. 

418. 
phalanges,  i.  401. 
pharyngeal  spine  of  occipital,  i. 

172. 
pisiform,  i.  396. 
premaxillary,  i.  147. 
radius,  i.  363,  373. 
ribs,  i.  243. 

scaphoid,  i.  399  ;  ii.  324. 
scapula,  i.  328. 
second  metatarsal,  ii.  333. 
semilunar,  i.  396. 
sesamoid,  i.  402. 

of  the  great  toe,  ii.  327. 
sphenoidal  turbinated,  i.  111. 
stapes,  i.  6S. 
sternum,  i.  246. 
superior  maxillary,  i.  144. 

*  excision  of,  i.  145. 
palate   processes   of,  i. 

156. 
tuberosity  of,  i.  141. 
tarsal,  ii.  322. 
temporal,  i.  7. 
third  metatarsal,  ii.  334. 
tibia,  ii.  294. 
trapezium,  i.  396. 
trapezoid,  i.  396. 
turbinated,  i.  111. 
ulna,  i.  362,  373. 
unciform,  i.  396. 
vertebrae,  cervical,  i.  187t 

dorsal,  i.  248. 
vomer,  i.  108. 
Wormian,  i.  5. 
Brachia,  i.  52. 
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Brachial  artery,  i.  354. 

high  bifurcation  of,  i.  356. 

or  axillary  plexus  of  nerves,  i. 

344. 
plexus  of  nerves,  i.  204. 
plexus  of  nerves  in  the  arm,  i. 
357. 
Brain,  i.  24. 

area  of  surface  of,  i.  25. 
arteries  of,  i.  22. 
convolutions  of,  i.  25. 
development  of,  i.  25. 
fifth  ventricle  of,  i.  53. 
fourth  ventricle  of,  i.  49. 
furrows  of,  i.  25. 
lateral  ventricles  of,  i.  53. 
lobes  of  hemispheres  of,  i.  26. 
median    or   longitudinal   fissure 

of,  i.  26. 
membranes  of,  i.  15. 
motor  area  of,  i.  35. 
sensorial  area  of,  i.  36. 
size  and  shape  of,  i.  25. 
structure  of,  i.  25. 
third  ventricle  of,  i.  51. 
Breast,  i.  250. 

*  operation    for    removal    of,   i. 
251,253. 
Breathing,  abdominal,  i.  248. 

thoracic,  i.  248. 
Bregma,  i.  2,  33. 
Bridge  of  the  nose,  i.  108. 
Broca,  convolution  of,  i.  30. 
Bronchi,  i.  268. 

right  and  left,  i.  236. 
structure  of,  i.  268. 
Bronchial  glands,  i.  271. 

tube,  i.  268. 
Bronchioles,  i.  269. 
Bronchocele,  i.  235. 
Brunner,  glands  of,  ii.  41. 
Bulb,  olfactory,  i.  38. 

of  spongy  portion  of  urethra,  ii. 
137. 
Bulbs  of  the  vagina,  ii.  172. 
Bunion,  ii.  356. 
Burdach,  posterior  lateral  column  of, 

ii.  197. 
Burns,  falciform  process  of,  ii.  96. 
Bursa  or  bursae : 

about  the  elbow,  i.  370. 
at      the      metatarso-phalangeal 
joint  of  the  great  toe,  ii.  356. 
between  the  ilio-psoas  muscle  and 
the  front  of  the  hip-joint,  ii. 
322. 
between  the  tendo  Achillia  and 
the  os  calcis,  ii.  356. 


Bursa  or  bursas  : 

between  the  tendon  of  the  ex- 
tensor longus  digitorum  mus- 
cle and  the  astragalus,  ii.  305. 
between  the  tendon  of  the  sar- 
torius  muscle  and  the  knee- 
joint,  ii.  247. 

in  housemaid's  knee,  ii.  271. 

in  relation  to  the  tendon  of  the 
biceps  muscle,  i.  352. 

in  relation  to  the  tendon  of  the 
coraco-brachialis  muscle,  i. 
353. 

in  relation  to  the  tendon  of  the 
flexor  carpi  radialis  muscle,  i. 
380. 

in  relation  to  the  tendon  of  the 
sub-scapularis  muscle,  i.  353. 

in  relation  to  the  tendon  of  the 
trapezius  muscle,  i.  200. 

ovaricae,  ii.  115. 

over  front  of  knee,  ii.  284. 

over  ischial  tuberosities,  ii.  160. 

patella),  ii.  271. 

popliteal,  ii.  290. 

pre-patellar,  ii.  271. 

sub-crural,  ii.  249. 

sub-deltoid,  i.  334. 

under  insertion  of  gluteus  maxi- 
mus  muscle,  ii.  222. 
Buttocks,  ii.  220. 

cutaneous  nerves  of,  ii.  221. 

deep  fascia  of,  ii.  221. 

skin  over,  ii.  220. 

subcutaneous  fascia  of,  ii.  220. 

C. 

Caecum,  ii.  25,  45. 

at  birth,  ii.  27. 

formation  of,  ii.  30. 

relations  of  peritoneum  to,  ii.  27. 
Caesarean  operation,  abdominal  wall 

in,  ii.  5. 
Calamus  scriptorius,  i.  50. 
Calcaneum,  ii.  323. 
Calcar,  i.  55. 
Canal  or  canals: 

anterior  dental,  i.  145. 

central,  of  Stilling,  i.  105. 

femora],  ii.  97. 

infra-orbital,  i.  127,  145. 

inguinal,  ii.  11,  16,  87. 

lachrymal,  i.  113. 

membranous  semicircular,  i.  75. 

naso-palatine,  i.  156. 

of  Huguier,  i.  71,  143. 

of  Hunter,  ii.  255. 


Canal  or  canals : 

of  Hunter,  femoral  vein  in,  ii. 

257. 
of  Nuck,  ii.  92,  116. 
of  Petit,  i.  103. 
of  Schlemm,  i.  96,  182. 
palatine,  i.  147. 
posterior  dental,  i.  145. 
sacral,  ii.  108. 
semicircular,  i.  72. 
spiral,  i.  73. 
Vidian,  i.  142. 
Canaliculi  of  the  eyelids,  i.  85. 
Canalis  reuniens,  i.  75. 

spiralis  modioli,  i.  73. 
Canthi,  i.  81. 
Capillaries,  i.  298. 
calibre  of,  i.  298. 
in  various  tissues,  i.  298. 
medullary,  i.  224. 
pulmonary,  i.  270. 
structure  of,  i.  298. 
Capitulum,  i.  348. 
Capsule,  external,  i.  54. 
internal,  i.  54. 
of  Glisson,  ii.  53. 
of  Tenon,  i.  89,  93. 
Capsules  of  Bowman,  ii.  62. 

supra-renal,  ii.  67.    * 
Caput  caecum  coli,  ii.  20. 
gallinaginis,  ii.  136. 
Carotid  tubercle,  i.  189. 
Carpal  bones,  i.  396. 
rete,  i.  392,  415. 
Carpus,  i.  396. 
Cartilage  or  cartilages  : 

accessory,  in   female  larynx,  i. 

179. 
arytenoid,  i.  177. 
auricular,  i.  61. 
costal,  i.  245. 
cricoid,  i.  177. 

hoop  of,  i.  177,  189. 
relations  of,  i.  190. 
ensiform,  i.  247. 
epiphyseal,    of    the    femur    in 
knock-knee  operations,  ii.  270. 
lateral,  of  the  nose,  i.  108. 
of  Wrisberg,  i.  178. 
septal,  of  the  nose,  i.  108. 
sesamoid,  i.  109. 
tarsal,  i.  81. 
thyroid,  i.  176. 

cornua  of,  i.  176. 
Cartilaginous  frameworkof  the  nose, 

i.  108. 
Caruncula  lachrymalis,  i.  85. 

major  of  orifice  of  bile-duct,  ii.  41. 
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Carunculse  my  rti  for  rues,  ii.  171. 

Chordae  vocales,  i.  178,  179. 

Colon,  sigmoid  flexure  of,  ii.  22. 

Cauda  equina,  ii.  196. 

Willisii,  i.  19. 

in  the  child,  ii.  22. 

Caudate  nucleus,  i.  54. 

Choroid  coat  of  the  eye,  i.  97. 

transverse  arch  of,  ii.  20. 

Caudo-lenticular  limb,  i.  55. 

plexuses,  i.  52. 

Colotoray,  ii.  36. 

Cavernous  sinuses,  i.  19. 

tela,  i.  21. 

*  operation  of,  ii.  219. 

Cavity,  glenoid,  of  scapula,  i.  331. 

Chyle,  ii.  43. 

Columnae  carneaa,  i.  279,  283. 

of  temporal  bone,  i.  136. 

Chyme,  ii.  41. 

nasi,  i.  109. 

of  abdomen,  ii.  19. 

Ciliary  body,  i.  99. 

recti,  ii.  47. 

Cavum  oris,  i.  156. 

processes,  i.  99. 

rugarum  vaginalis,  ii.  117. 

Cells,  acoustic  hair-,  i.  77. 

Circle  of  Willis,  i.  22. 

Commissura  simplex,  i.  47. 

anterior  ethmoidal,  i,  113. 

Circulation,  foetal,  i.  303. 

Commissure,  great  transverse,  i.  57. 

gustatory,  i.  162. 

pulmonary,  i.  306. 

of  the  third  ventricle,  i.  57. 

mastoid,  i.  6. 

systemic,  i.  305. 

Conarium,  i.  51. 

migratory,  i.  301. 

Circulus  major,  i.  101. 

Concha,  i.  61. 

of  Deiters,  i.  77. 

minor,  i.  101. 

Coni  vasculosi,  ii.  147. 

olfactory,  i.  114,  116. 

Clarke,  visceral  columns  of,  ii.  198. 

Conjunctiva,  i.  85. 

pigment-,  of  choroid  coat,  i.  97, 

Claustrum,  i.  54. 

blood-vessels  of,  i.  86. 

posterior  ethmoidal,  i.  113. 

Clava,  i.  46. 

corneal,  i.  87. 

Centre  or  centres : 

Clavicle,  i.  324. 

palpebral  and  ocular,  i.  85. 

m 

abdominal  or  epigastric,  ii.  211. 

acromial  end  of,  i.  324. 

sclerotic,  i,  86. 

ankle-clonus,  ii.  211. 

borders  of,  i.  325. 

Conus  arteriosus,  i.  279. 

cilio-spinal,  ii.  211. 

*  fractures  of,  i.  327. 

Convolution  or  convolutions : 

foot-clonus,  ii.  211. 

movements  of,  i.  324. 

angular,  i.  31. 

for  reflex  action,  ii.  211. 

ossification  of,  i.  327. 

annectant,  i.  31. 

gluteal  reflex,  ii.  211. 

physical  properties  of,  i.  323. 

anterior    central,    or    ascending 

knee-jerk,  ii.  211. 

sternal  end  of,  i.  324. 

frontal,  i.  30. 

of  gravity  in  the  adult,  ii.  101. 

subclavian  impression  of,  i.  325. 

ascending  parietal,  i.  31. 

plantar  reflex,  ii.  211. 

Clitoris,  ii.  169. 

Broca's,  i.  30. 

rectal,  ii.  211. 

Cloquet,  fascia  of,  ii.  97. 

fornicate,  i.  32. 

scapular,  ii.  211. 

Club-foot,  ii.  356. 

frontal,  i.  30. 

sexual,  ii.  211. 

Coccygeal  glomerulus,  ii.  73. 

hippocampal,  i.  32. 

vesical,  ii.  201. 

Coccyx,  ii.  107. 

of  the  brain,  i.  25. 

vital,  ii.  212. 

ossification  of,  ii.  109. 

parietal,  i.  31. 

Cerebellum,  i.  26,  47. 

Cochlea,  i.  73. 

retro-insular,  i.  32. 

central  lobe  of,  i.  47. 

Cochlear  canal,  i.  73,  74, 

superior  marginal,  i.  31. 

function  of,  i.  49. 

duct,  i.  75. 

Cooper,  fascia  propria  of,  ii.  17. 

vermiform  process  of,  i.  47. 

Coeliac  axis,  ii.  71. 

reflected  tendon  of,  ii.  14. 

Cerebro-spinal  fluid,  ii.  193. 

plexus,  ii.  78. 

Coracoid  process,  i.  330. 

Cerebrum,  base  of,  i.  37. 

Cohnheim,  terminal  arteries  of,  i.  23. 

Cord,  lumbo-sacral,  ii.  79. 

convolutions  of,  i.  25. 

Collateral  circulation,  i.  292. 

spinal,  enlargement  of,  opposite 

crura  of,  i.  39. 

after  ligation  of  the  ante- 

the fifth  cervical  vertebra,  i. 

fibres  of  medullary  substance  of, 

rior  tibial  artery,  ii.  310. 

215. 

i.  58. 

after   ligation  of  the  axil- 

Cords  of   the    brachial    or   axillary 

fissures  of,  i.  27. 

lary  artery,  i.  343. 

plexus  of  nerves,  i.  345. 

hemispheres  of,  i.  26. 

after  ligation  of  the  carotid 

spermatic,  coverings  of,  ii.  88. 

lobes  of,  i.  26. 

artery,  i.  227. 

Cornea,  i.  87. 

lower  level  of,  i.  33. 

after  ligation  of  the  femoral 

lamina  of,  i.  87. 

ventricles  of,  i.  49,  51,  53. 

artery,  ii.  259. 

nerves  of,  i.  88. 

Ceruminous  glands,  i.  64. 

after  ligation  of  the  poste- 

non-vascularity of,  i.  88. 

Cervical  axillary  passage,  i.  339. 

rior  tibial  artery,  ii.  319. 

proper  substance  of,  i.  87. 

Chamber,  anterior,  i.  102. 

after   ligation    of  the   sub- 

Corneal corpuscles,  i.  87. 

posterior,  i.  102. 

clavian  artery,  i.  232. 

Corniculum  laryngis  of  Santorini,  i. 

Cheeks,  i.  149. 

Colles's  fascia,  ii.  163. 

178. 

Chest,   physical    examination  of,    i. 

Colliculus  seminalis,  ii.  136. 

Cornua  Ammonis,  i.  55. 

311. 

Colon,  hepatic  flexure  of,  ii.  20. 

coccygea,  ii.  109. 

*  Cholectomy,  operation  of,  ii.  219. 

nerves  of,  ii.  47. 

of  lateral  ventricles,  i.  53. 

*  Chopart's  operation,  ii.  365. 

relative  position  of,  in  the  loins, 

sacralia,  ii.  108. 

Chordae  tendineae,  i.  281,  283. 

ii.  215. 

Corona  radiata,  ii.  58. 
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Coronaria  ventrieuli,  ii.  23. 

Decussation  of  the  optic  nerve,  i.  38. 

Ducts,  hepatic,  ii.  54. 

Coronoid  process,  i.  362. 

Deep  abdominal  opening,  ii.  16. 

of  Cuvier,  ii.  29. 

Corpora  albicantia,  i.  39. 
cavernosa,  ii.  140. 

fascia  of  the  arm,  i.  351. 

Ductus  arteriosus,  i.  290,  303,  304. 

of  the  forearm,  i.  379. 

communis  choledochus,  ii.  25,  55. 

of  the  clitoris,  ii.  172. 

Deltoid  muscle,  i.  334. 

ejaculatorius,  ii.  150. 

geniculata,  i.  52. 

insertion  of,  i.  335. 

reuniens,  i.  77. 

quadrigemina,  i.  50. 

Diaphragm,  i.  249,  320. 

venosus,  i.  304. 

striata,  i.  52. 

aortic  opening  of,  i.  321. 

Duodenal  glands,  ii.  41. 

function  of,  i.  58. 

arteries  of,  i.  322. 

Duodenum,  ii.  24. 

topographical  relation  of,  i. 

central  tendon  of,  i.  320. 

ascending  portion  of,  ii.  24. 

59. 

crura  of,  i.  321. 

descending  portion  of,  ii.  24, 

Corpus  albicans,  i.  53. 

height  of  arches  of,  in  respira- 

flexures of,  ii.  25. 

Arantii,  i.  282. 

tion,  i.  322. 

termination  of,  ii.  25. 

callosum,  i.  57. 

leaflets  of,  i.  321. 

transverse  portion  of,  ii.  24. 

peduncles  of,  i.  37. 

muscular  portion  of,  i,  321. 

Dura  mater,  i.  15. 

ventricles  of,  i.  58. 

nerves  of,  i.  322. 

arteries  of,  i.  17. 

dentatum,  i.  45. 

observations    upon    contractions 

lateral  sinuses  of,  i.  18. 

flmbriatum,  i.  43. 

of,  i.  273. 

nerves  of,  i.  19. 

Highmorianum,  ii.  147. 

oesophageal  opening  of,  i.  321. 

of  the  spinal  cord,  ii.  192. 

luteum  of  menstruation,  ii.  124. 

opening  for  inferior  vena  cava, 

sinuses  of,  i.  18. 

of  pregnancy,  ii.  124. 

i.  321. 

veins  of,  i.  18. 

spongiosum,  bulb  of,  ii.  165. 

relations  of  upper  surface  of,  to 

urethras,  ii.  140. 

contents  of  thorax,  i.  309. 

E. 

Corpuscles,  Malpighian,  of  the  spleen, 

tendinous  arches  of,  i.  321. 

ii.  60. 

Diastole  of  the  heart,  i.  277. 

Ear,  external  meatus  of,  i.  60. 

of  the  blood,  i.  300. 

Digital  extremities  or  phalanges,  i. 

region  of,  i.  60. 

Pacinian,  i.  417. 

396. 

Ear-stones,  i.  75. 

Corti,  organ  of,  i.  74. 

fossa,  ii.  19. 

Elbow,  dislocations  of,  i.  370. 

rods  of,  i.  77. 

Diploe",  i.  3. 

fractures  in  relation  to,  i.  371. 

tunnel  of,  i.  77. 

Diploic  structure  of  the  skull  bones, 

landmarks  of,  i.  367. 

Costal  cartilages,  i.  245. 

i.  14. 

movements  of,  i.  365. 

Costo-coracoid  membrane,  i.  338. 

veins,  i.  15. 

passive  motion  of,  after  injuries, 

Cotyloid  cavity,  ii.  230. 

Direct  sensory  tracts,  i.  58. 

i.  365. 

Cowper's  glands,  ii.  137. 

Disk,  intervertebral,  i.  241. 

region  of,  i.  362. 

Cranial  nerves,  i.  38. 

*  Dislocation  of  elbow,  i.  370. 

superficial  veins  of,  i.  367. 

deep  origins  of,  i.  44. 

*  of  patella,  ii.  292. 

Elbow-joint,  i.  363. 

Cranio-cerebral  topography,  i.  32. 

*  of  shoulder,  i.  336. 

*  amputation  of,  i.  371. 

Cremaster  muscle,  ii.  86. 

*  Dislocations  at  the  ankle-joints,  ii. 

injuries  to,  i.  372. 

Cribriform  fascia,  ii.  95. 

360. 

resection  of,  i.  371. 

Crista,  i.  72. 

of  the  hip,  ii.  238. 

Eminence,  auditory,  i.  50. 

acoustica,  i.  75. 

Diverticulum  of  Meckel,  ii.  3. 

canine,  i.  144. 

"  Crow's-feet,"  i.  82. 

Double  chin,  i.  191. 

cinereous,  i.  50. 

Crura  cerebri,  i.  39. 

Douglas,  fold  of,  ii.  15. 

frontal,  i.  5,  33. 

of  the  cerebellum,  i.  49. 

pouch  of,  ii.  31. 

hypothenar,  i.  409. 

of  the  fornix,  i.  52. 

recto-vaginal  pouch  of,  ii.  112. 

ilio-pectineal,  ii.  103. 

Crusta,  i.  39. 

Duct,  cochlear,  i.  75. 

parietal,  i.  6,  33. 

Crystalline  lens,  i.  102. 

lymphatic,  i.  227. 

thenar,  i.  409. 

Cuneiform  cartilages,  i.  178. 

nasal,  i.  80,  113. 

Eminentia  collateralis,  i.  55, 

Cupola,  i.  73. 

of  Bartholin,  i.  164. 

Emissary  veins,  communications  ofj 

Curved  line  of  the  occipital  bone,  i.  6. 

of  Rivinus,  i.  164. 

i.  18. 

Cutaneous  muscle  of  the  scalp,  i.  11. 

of  Stenson,  i.  131,  149. 

from  the  cochlea,  i.  79. 

Cuvier,  ducts  of,  ii.  29. 

of  Wharton,  i.  165. 

Encephalon,  i.  24. 

Cyphosis,  ii.  190. 

pancreatic,  ii.  57. 

Endocardium,  i.  248. 

thoracic,    i.    227,    232,    318  j    ii. 

Endolymph,  i.  74. 

D. 

81. 

Epicardium,  i.  275. 

termination  of,  i.  318. 

Epicondyle,  internal  and  externa^  i, 

Dartos,  ii.  143. 

valves  of,  i.  318. 

348. 

Deciduous  teeth,  i.  151. 

Ducts,  ejaculatory,  ii.  136. 

Epicranium,  i.  13. 
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Epiglottis,  i.  178. 

Epistaxis  in  relation  to  the  superior 

longitudinal  sinus,  i.  19. 
Epoophoron,  ii.  115. 
Excision  of  the  elbow-joint,  i.  371. 

*  of  the  knee-joint,  ii,  293. 
Eustachian  tube,  i.  67,  173. 

pharyngeal   opening   of,    i. 
112. 

valve,  i.  278,  303. 
External  capsule,  i.  54. 

malleolus,  ii.  298. 

meatus  of  ear,  i.  60. 
Extremity,  upper,  i.  223. 
Eye,  i.  79. 

accommodation  of,  for  vision,  i. 
101. 

dangerous  area  of,  i.  99. 
Eyeball,  i.  96. 
Eyebrow,  i.  80. 
Eyelashes,  i.  83. 
Eyelids,  i.  81. 


Face,  arteries  of,  i.  123. 

deep  structures  of,  i.  136. 

development  of,  i.  150. 

fat  in  subcutaneous  tissue  of,  i. 

117. 
landmarks  of,  i.  116. 
lymphatic  vessels  of,  i.  125. 
muscles  of,  i.  119. 
region  of,  i.  116. 
sensory  nerves  of,  i.  125. 
skin  of,  i.  116. 
Facial  artery,  i.  123. 
markings,  i.  117. 
nerves,  origin  of,  i.  41. 
vein,  i.  125. 
Falciform  process  of  fascia  lata,  ii. 

96. 
Fallopian  tube,  fimbrise  of,  ii.  113. 
pavilion  of,  ii.  113. 
tubes,  anatomy  of,  ii.  123. 

and  ovaries  as  they  appear 
when    examined    in    the 
body,  ii.  115. 
in  situ,  ii.  113. 
Fallopius,  aqueduct  of,  i.  69. 
Falx  cerebelli,  i.  16. 

cerebri,  i.  16. 
Fascia,  Abernethy's,  ii.  75. 
anal,  ii.  127. 
axillary,  i.  338. 
bicipital,  i.  351,  368. 
bucco-pharyngeal,  i.  149. 
Cloquet's,  ii.  97. 


Fascia,  Colles's,  ii.  163. 
cribriform,  ii.  95. 
deep  cervical,  i.  193. 

development  of,  i.  197. 
external  layer  of,  i.  194. 
influence     of,     against 
atmospheric  pressure, 
i.  197. 
internal  layer  of,  i.  195, 
reflections  of,  i.  194. 
of  the  thigh,  ii.  245. 
dentata,  i.  29,  57. 
external  spermatic,  ii.  12,  85. 
extra-peritoneal,  ii.  16,  86,  216. 
extra-pleura],  i.  262. 
iliacus,  ii.  69. 
ilio-psoas,  ii.  69. 
infundibuliform,  ii.  16,  87. 
intercolumnar,  ii.  12,  85. 
internal  spermatic,  ii.  16,  87. 
ischio-rectal,  ii.  127. 
laryngeal,  i.  179. 
lata,  ii.  95,  245. 

iliac  portion  of,  ii.  95. 
intermuscular   septa   of,  ii. 

246. 
pubic  portion  of,  ii.  95. 
lumbar,  ii.  36,  177,  215. 
masseteric,  i.  123. 
obturator,  ii.  127. 

canal  of,  for  the  pudic  ves- 
sels, ii.  228. 
of  the  arm,  i.  351. 
over  the  anterior  surface  of  the 

thorax,  i.  353, 
palmar,  i.  411. 
parotid,  i.  130. 
pelvic,  ii.  116,  126. 

visceral  layer  of,  ii.  127. 
plantar,  ii.  347. 

in  flat-foot,  ii.  348. 
popliteal,  ii.  284. 
post-pharyngeal,  i.  175. 
prevertebral,  i.  195. 
propria,  ii.  87. 

of  Cooper,  ii.  17. 
of  femoral  hernia,  ii.  100. 
psoas,  ii.  69. 
recto -vesical,  ii.  127. 
Richet's,  ii.  17. 
spermatic,  ii.  144. 
subcutaneous,  over  the  arm,  i. 

349. 
sub-pubic,  ii.  127. 
superficial,  of  the  groin,  ii.  83. 
of  the  thigh,  ii.  243. 
of   the    upper   part   of  the 
thigh,  ii.  94. 


Fascia,  temporal,  i.  14. 

transversal  is,  so  called,  ii.  86. 
triangular,  ii.  15. 
vesico-vaginal,  ii.  117. 
Fasciculi  teretes,  i.  46,  50. 
Fat  in  abdominal  wall,  ii.  5. 
Fauces,  i.  170. 

Feet,  position  of,  in  utero,  ii.  359. 
Femoral  arch,  ii.  94. 
canal,  ii.  97,  254. 
deep  arch,  ii.  97. 
hernia,  ii.  99. 

seat  of  stricture  of,  ii.  100. 
opening,  ii.  94,  97. 

differences     between     male 

and  female,  ii.  97. 
position  of,  ii.  94. 
ring,  so  called,  ii.  99. 
vein,  ii.  257. 
Femur,  ii.  240. 

adductor  tubercle  of,  ii.  241. 
condyles  of,  ii.  241. 
development  of,  ii.  269. 
fractures  of,  ii.  265. 

at  lower  end,  ii.  268. 
at  upper  end,  ii.  236. 
below  the  lesser  trochanter, 
ii.  267. 
intercondyloid  notch  of,  ii.  241. 
neck      of,     observations      upon 

changes  of  angle  of,  ii.  237. 
popliteal  surface  of,  ii.  241. 
shaft  of,  ii.  243. 

structure  of,  as  seen  upon  longi- 
tudinal section,  ii.  270. 
symptoms  of  fracture  of  neck  of, 

ii.  237. 
trochlear  surface  of,  ii.  241. 
tubercle  of,  ii.  230. 
upper  end  of,  ii.  229. 
Fenestra  ovalis,  i.  66. 

rotunda,  i.  Qfy. 
Fibres,  association,  i.  59. 

of  medullary  substance   of  the 
cerebrum,  i.  58. 
Fibro-cartilage,     inter-  articular,     i. 
136. 
intervertebral,  i.  215. 
triangular,  i.  397. 
Fibula,  ii.  297,  321. 

fracture  of,  ii.  320,  360. 
head  of,  ii.  298. 

relations  of,  to  the  tubercle 
of  the  tibia,  ii.  282. 
shaft  of,  ii.  298. 
Filum  terminale,  ii.  195. 
Fimbriae,  infundibulo-ovarian,  ii.  115. 
Fissura  palpebrarum,  i.  81. 
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Fissure,  anterior  median,  of  medulla 

Foot,  phalanges  of,  ii.  336. 

Forearm,  region  of,  i.  372. 

oblongata,  i.  44. 

region  of,  ii.  322. 

Formatio  reticularis,  i.  46. 

calcarine,  i.  29. 

skeleton  of,  ii.  327. 

spinalis,  ii.  199. 

central,  of  Rolando,  i.  30. 

skin  of  dorsal  surface  of,  ii.  339. 

Fornix,  i.  51. 

dentate,  i.  57. 

of  sole  of,  ii.  340. 

anterior  pillars  of,  i.  52. 

Glaserian,  i.  66,  139. 

subcutaneous   fascia  of  sole   of, 

conjunctivae,  i.  85. 

hippocampal,  i.  29. 

ii.  340. 

crura  of,  i.  52. 

in  upper  lip,  i.  149. 

transverse  digital  furrow  of,  ii. 

Fossa,  antecubital,  i.  352,  367. 

interparietal,  i.  29. 

347. 

anterior  nasal,  i.  107. 

intra-lobular,  of  brain,  i.  30. 

half-arch  of,  ii.  328. 

canine,  i.  144. 

longitudinal,  i.  26,  37. 

Foramen  or  foramina: 

coronoid,  i.  348. 

of  ductus  venosus,  ii.  52. 

anterior  condyloid,  i.  167. 

digital,  of  the  neck  of  the  femur, 

of  gall-bladder,  ii.  52. 

caecum   of  frontal   bone,  i.    10, 

ii.  229. 

of  inferior  vena  cava,  ii.  52. 

115. 

of  the  peritoneum,  ii.  19. 

of  Rolando,  i.  27. 

of  medulla  oblongata,  i.  45. 

hyaloid,  i.  103. 

of  Santorini,  i.  61. 

of  tongue,  i.  161. 

incisive,  i.  144. 

of  Sylvius,  i.  27. 

dental,  i.  139. 

infra-spinous,  of  scapula,  i.  233. 

branches  of,  i.  27. 

ethmoidal,  i.  80. 

ischio-rectal,  ii.  160. 

parieto-oceipital,  i.  29. 

greater  sciatic,  ii.  107. 

jugular,  i.  203. 

posterior    median,    of    medulla 

in   transverse   process   of   sixth 

lachrymal,  i.  80. 

oblongata,  i.  4  5. 

cervical  vertebra,  i.  215. 

nasal,  i.  111. 

primary,  of  brain,  i.  27. 

infra-orbital,  i.  127,  144. 

navicularis,  ii.  137. 

secondary,  of  brain,  i.  27. 

intervertebral,  i.  315;  ii.  182. 

olecranon,  i.  348. 

spheno-maxillary,  i.  80. 

jugular,  i.  203. 

ovalis,  of  the  antihelix,  i.  61. 

sphenoidal,  i.  79. 

lesser  sciatic,  ii.  107. 

of  the  heart,  i.  278. 

transverse,  of  Bichat,  i.  29. 

magnum,  i.  232. 

scaphoidea,  i.  61. 

transverse,  or  portal,  ii.  52. 

mastoid,  i.  6. 

spheno-maxillary,  i.  142. 

Fistula  in  ano,  operation  of,  ii.  161. 

mental,  i.  139. 

supra-spinous,  of  scapula,  i.  233. 

Flat-foot,  ii.  328,  359. 

obturator,  ii.  103. 

Fovea  acetabuli,  ii.  103,  230. 

Flocculus  of  the  cerebellum,  i.  47. 

of  Magendie,  i.  21,  50;  ii.  193. 

anterior,  i.  50. 

Fluid,  cerebro  spinal,  ii.  193. 

of  Monro,  i.  51. 

capitis,  ii.  229. 

Foetal  circulation,  i.  303. 

of  Scarpa,  i.  147. 

centralis  of  retina,  i.  105. 

heart,  i.  303. 

of  Stenson,  i.  147. 

hemi-elliptica,  i.  72. 

Fold  or  folds  : 

of  Vesalius,  i.  125. 

hemisphserica,  i.  72. 

arytono-epiglottic,  i.  178. 

of  Winslow,  ii.  20,  29,  33. 

posterior,  i.  50. 

axillary,  i.  338. 

optic,  i.  79. 

*  Fracture  or  fractures : 

gleno-humeral,  i.  334. 

ovale,  of  the  heart,  i.  278. 

at   base  of  skull,  symptoms  of, 

glosso-cpiglottic,  i.  163. 

of  the  sphenoid  bone,  i.  139. 

i.  7. 

of  Douglas,  ii.  15. 

parietal,  i.  6. 

at     upper     end    of    femur,    ii. 

ovario-pelvic,  ii.  115. 

sacral,  ii.  107. 

236. 

pleuro-colic,  ii.  36. 

spinosum,  i.  139. 

Barton's,  of  wrist,  i.  373. 

vestigial,  i.  275. 

stylo-mastoid,  i.  69. 

Colles's,  i.  395. 

Follicles,  Graafian,  ii.  124. 

supra-orbital,  i.  5. 

green-stick,  of  clavicle,  i.  327. 

sebaceous,  of  nose,  i.  109. 

supra-trochlear,  i.  348. 

intra-capsular,  of  hip,  ii.  236. 

Fontanelles,  i.  3. 

Thebesii,  i.  279. 

of  bones  of  forearm,  i.  394. 

Foot,  antero-posterior  arch  of,  ii.  327. 

*  Forearm,  amputation  through  the 

of  clavicle,  i.  327. 

deep  fascia  over  dorsum  of,  ii. 

middle  of,  i.  396. 

of  elbow,  i.  370. 

344. 

bones  of,  in  relation  to  surfaces, 

of  fibula,  ii.  320. 

deep  or  plantar  fascia  of,  ii.  347. 

i.  376. 

of  humerus,  i.  261. 

digital  nerves  of,  ii.  343. 

branches  of  radial  artery  in,  i. 

of  leg,  ii.  319. 

eversion  of,  in  fractures  of  the 

389. 

of  petrous   portion  of  temporal 

thigh,  ii.  267. 

of  ulnar  artery  in,  i.  391. 

bone,  i.  78. 

imprint  of,  ii.  328. 

contour  of,  i.  377. 

of  ribs,  i.  245. 

interosseous  ligaments  of,  ii.  332. 

cutaneous  nerves  of,  i.  378. 

of  shoulder,  i.  337. 

landmarks  of,  ii.  337. 

deep  fascia  of,  i.  379. 

of  skull  by  contre-coup,  i.  15. 

lines  and  articulations  of,  ii.  338. 

movements  of,  in  pronation  and 

of    thigh,    methods     of    meas- 

longitudinal arch  of,  ii.  327. 

supination,  i.  376. 

urement  for  shortening  of,  ii. 

*  partial  amputations  of,  ii.  363. 

muscles  of,  i.  379. 

267. 
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*  Fracture  or  fractures  : 

Ganglion,  otic,  i.  144. 

Gland  or  glands : 

of  the  tibia,  ii.  320. 

petrosal,  i.  205. 

sub-sternal,  i.  251. 

of  the  upper  end  of  the  tibia, 

semilunar,  ii.  77. 

sub-urethral,  ii.  137,  166. 

ii.  292. 

spheno-palatine,  i.  69,  142. 

superficial  lymphatic,  in  relation 

of  the  upper  part  of  the  femur, 

spiral,  i.  78. 

to  Poupart's  ligament,  ii.  95. 

ii.  69. 

submaxillary,  i.  169. 

sweat-,  of  the  hand,  i.  411. 

Fraena  labiorum,  i.  149. 

superior,     of    the     sympathetic 

thymus,  i.  223,  240,  260. 

Frsenula,  i.  47. 

nerve,  i.  219. 

tracheal,  i.  237. 

Fraenulum  clitoridis,  ii.  169. 

Ganglionic  arteries,  i.  23. 

uterine  mucous,  ii.  120. 

of  the  orifice  of  the  bile-duct, 

Gastric  follicle,  ii.  38. 

Glandulae  agminatas,  ii.  43. 

ii.  41. 

juice,  ii.  40. 

concatenate,  i.  227. 

praeputii,  ii.  140. 

Genu  of  the  corpus  caUosum,  i.  57. 

Nabothi,  ii.  120. 

pudendi,  ii.  1 69. 

Gimbernat's  ligament,  ii.  11,  85,  96. 

odoriferae,  ii.  140. 

Fraenuni  epiglottidis,  i.  163. 

Glabella,  i.  5. 

Glans  clitoridis,  ii.  169. 

linguae,  i.  162. 

Gladiolus,  or  mesosternum,  i.  246. 

penis,  ii.  137. 

Friction- sound  consequent  upon  in- 

Gland or  glands : 

Glaserian  fissure,  i.  66. 

flammation  of  the  pleura,  i.  261. 

axillary,  in  relation  to  cancer,  i. 

Glisson,  capsule  of,  ii.  35,  53. 

Frontal  artery,  i.  8,  95. 

251. 

Glosso-pharyngeal    nerve,    distribu- 

eminences, i.  5. 

bronchial,  i.  271. 

tion  of,  i.  167. 

lymphatics,  i.  10. 

buccal,  i.  149. 

origin  of,  i.  43. 

sinuses,  i.  5. 

cardiac  gastric,  ii.  38. 

Glottis,  i.  179. 

veins,  i.  9. 

ceruminous,  i.  64. 

respiratory  area  of,  i.  180. 

Function  of  the  cerebellum,  i.  49. 

cceliac  lymphatic,  ii.  80. 

vocal  area  of,  i.  180. 

Furrow  in  the  front  of  the  leg  as  a 

duodenal,  ii.  41. 

Gluteal  fold,  ii.  220. 

guide  to  the  anterior  tibial  artery, 

epigastric  lymphatic,  ii.  84. 

region,  ii.  220. 

ii.  301. 

external  iliac  lymphatic,  ii.  157. 

landmarks  of,  ii.  220. 

Furrows  of  the  abdomen,  ii.  2. 

femoral  lymphatic,  ii.  255. 

Glycogen,  ii.  56. 

of  the  brain,  i.  25. 

inferior  hypogastric  lymphatic, 

Goll,  posterior  median  column  of,  ii. 

ii.  134. 

197. 

G. 

labial,  i.  149. 

Graafian  follicles,  ii.  124. 

lachrymal,  i.  83. 

Groin,  ii.  81. 

Galea  capitis,  i.  11. 

lumbar  lymphatic,  ii.  80,  157. 

landmarks  of,  ii.  83. 

Galen,  veins  of,  i.  52. 

lymphatic,  at  the  elbow,  i.  369. 

skin  over,  ii.  83. 

Gall-bladder,  ii.  56. 

in  popliteal  space,  ii.  290. 

superficial  fascia  of,  ii.  83. 

position  of  fundus  of,  ii.  20. 

of  the  axilla,  i.  346. 

Groove,  auriculo-ventricular,  i.  276. 

Gall-stones,  ii.  57. 

over  psoas  muscles,  ii.  80. 

bicipital,  production  of,  i.  361. 

Ganglia,  intra-cardiac,  i.  287. 

mammary,  i.  250. 

for  the  ulnar  nerve,  i.  359,  369. 

lumbo-sacral  chain  of,  ii.  77,  78. 

lobes  of,  i.  250. 

interauricular,  i.  276. 

on    posterior     roots    of    spinal 

milk-ducts  of,  i.  250. 

interventricular,  i.  276. 

nerves,  ii.  203. 

Meibomian,  i.  83. 

musculo-spiral,  i.  351. 

sympathetic,    in    the   thorax,   i. 

molar,  i.  149. 

primitive  dental,  i.  151. 

319. 

of  Bartholin,  ii.  172. 

Gubernaculum  testis,  ii.  86,  89. 

Ganglion,  Arnold's,  i.  204. 

of  Brunner,  ii.  41. 

Gums,  i.  150. 

cardiac,  of  Wrisberg,  i.  285. 

of  Cowper,  ii.  137,  166. 

Gyri  operti,  i.  32. 

ciliary,  i.  94. 

of  Lieberkiihn,  ii.  41. 

Gyrus  fornicatus,  i.  57. 

coccygeal,  ii.  78. 

of  Littrg,  ii.  137. 

diaphragmatic,  i.  322. 

of  Luschka,  ii.  73. 

H. 

Gasserian,  i.  41,  142. 

of  Peyer,  ii.  41. 

impar,  ii.  78,  157. 

of  the  intestine,  ii.  46. 

Haematoblasts,  i.  301. 

in    relation    to    the    circumflex 

palatine,  i.  157. 

Haemoglobin  of  the  blood,  i.  300. 

nerve  of  the  shoulder,  i.  346. 

peptic,  ii.  38. 

Haemorrhoids,  ii.  47. 

inferior  cervical,  of  the  sympa- 

pineal, i.  51. 

Hairs,  auditory,  i.  75. 

thetic  nerve,  i.  220. 

prostate,  ii.  134. 

of  the  scalp,  i.  8. 

jugular,  i.  205. 

pulmonary  lymphatic,  i.  271. 

over  the  back  of  the  hand,  i.  408. 

Meckel's,  i.  69,  142. 

sebaceous,  i.  83. 

Haller,  linea  splendens  of,  ii.  195. 

middle  cervical,  of  the  sympa- 

solitary, ii.  43. 

Ham,  ii.  284. 

thetic  nerve,  i.  219,  233. 

sublingual  salivary,  i.  164. 

Hand,  cutaneous  nerve-supply  of  i. 

of  Andersch,  i.  205,  219. 

submaxillary  salivary,  i.  164, 199. 

417. 
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Hand,  heel  of,  i.  409. 

Hernia,  median  ventral,  ii.  3. 

I. 

hollow  of,  i.  409. 

position  of  stricture  of,  in  oblique 

median  portion  of,  or  metacarpus, 

inguinal,  ii.  92. 

Ileo-CEecal  valve,  ii.  45. 

i.  396. 

sac  of,  ii.  91. 

Ileo-colic  valve,  ii.  45. 

palm  of,  i.  409. 

scrotal,  ii.  91. 

Ileum,  ii.  20,  40, 102. 

region  of,  i.  396. 

Herophili,  torcular,  i.  18. 

Impressio  colica,  ii.  53. 

surface-markings  of,  i.  406. 

Hesselbaeh's  triangles,  ii.  19,  93. 

renalis,  ii.  53. 

Hard  palate,  i.  147. 

Hey,  ligament  of,  ii.  96. 

Impression,  subclavian,  i.  255,  325. 

Head,  bones  of,  i.  2. 

Hiatus  Fallopii,  i.  69. 

Incisura,  i.  61. 

development  of,  i.  1,  3. 

saphenus  posterior,  ii.  262. 

Incus,  i.  67. 

landmarks  of,  i.  1. 

semilunaris,  i.  351,  359. 

Infundibula  of  the  lungs,  i.  269. 

region  of,  i.  1. 

Highmore,  antrum  of,  i.  133,  144. 

Infundibulum    at   the    base   of    the 

surface-form  of,  i,  1. 

Hip,  abductors  of,  ii.  235. 

brain,  i.  39. 

Heart,  i.  275. 

*  dislocations  of,  ii.  238. 

of  the  nose,  i.  5, 113. 

anomalous  condition  of,  i.  289. 

essential  points  in  reduction  of 

or  conus  arteriosus,  i.  279. 

anterior  surface  of,  i.  275. 

dislocations  of,  ii.  239. 

Inguinal  canal,  ii.  11,  17,  87. 

area  of  greatest  dulness,  i.  310. 

extensors  of,  ii.  233. 

pouches,  ii.  19,  87. 

development  of,  i.  305. 

external    rotators    of,    ii.    230, 

region,  ii.  81. 

dimensions  of,  i.  277. 

235. 

tract,  ii.  16,  87. 

fibrous  skeleton  of,  i.  284. 

flexors  of,  ii.  233. 

Inion,  i.  6. 

foetal,  i.  303. 

internal  rotators  of,  ii.  235. 

Instep,  ii.  327. 

location  of  apex  of,  i.  310. 

intra-capsular    fractures    of,    ii. 

*  amputations  at,  ii.  363. 

lymphatic  vessels  of,  i.  287. 

236. 

Insula,  i.  29. 

nerves  of,  i.  285. 

movements  of,  ii.  233. 

Intercarotic  body,  i.  203. 

position  of  apex  of,  i.  308. 

region  of,  ii.  229. 

Internal  ear,  or  labyrinth,  i.  60. 

of  base  of,  i.  308. 

Hip-disease,  pain  at  the  knee  in,  ii. 

malleolus,  ii.  297. 

within  the  thorax,  i.  275. 

236. 

Interspinal  veins,  ii.  191. 

shape  of,  i.  275. 

Hip-joint,  ii.  229. 

Intervertebral      fibro-cartilages,     ii. 

sounds,  i.  306. 

*  amputation  at,  ii.  239. 

187. 

propagation  of,  i.  307. 

arteries  of,  ii.  235. 

Intestinal   canal,    lymphatic   vessels 

reduplication  of,  i.  307. 

capsular  ligament  of,  ii.  231. 

of,  ii.  43. 

structure  of,  i.  284. 

disease,  characteristic   positions 

glands,  ii.  41. 

within  the  thorax,  examination 

of  the  lower  extremity  in,  ii. 

Intestine  or  intestines : 

of,  i.  309. 

235. 

convolutions  of,  ii.  30. 

Helicotrema,  i.  73. 

nerves  of,  ii.  235. 

large,  ii.  44. 

Helix,  i.  61. 

range  of  motion  of,  ii.  231. 

lymphatic  vessels  of,  ii.  47. 

fossa  of,  i.  61. 

synovial  membrane  of,  ii.  233. 

sacculation  of,  ii.  44. 

Hemispheres  of  cerebellum,  i.  47. 

Hippocampus  major,  i.  52,  57. 

measurements  of,  ii.  30. 

of  cerebrum,  i.  26. 

minor,  i.  55. 

small,  ii.  40. 

Henle,  loops  of,  ii,  63. 

Hollow  formed  by  the  extensor  mus- 

coats of,  ii.  40. 

Hepatic  artery,  ii.  54. 

cles  of  the  thumb,  i.  408. 

villi  of  mucous  lining  of,  ii.  41. 

ducts,  ii.  54. 

of  the  armpit,  i.  338. 

Intumescentia  gangliformis,  i.  69. 

Hernia,  anatomical  peculiarities  of, 

of  the  hand,  i.  409. 

Iris,  i.  99. 

ii.  100. 

Horner's  muscle,  i.  85. 

pigment-cells  of,  i.  100. 

congenital,  ii.  91. 

Horny  band  of  Tarinus,  i.  54. 

Ischium,  ii.  102. 

condition    predisposing    to, 

Houston's  valves,  ii.  46. 

Isthmus  faucium,  i.  170. 

ii.  81. 

Huguier,  canal  of,  i.  71. 

Iter  a  tertio  ad  quartum  ventriou- 

umbilical,  ii.  3. 

Humerus,    anatomical    neck    of,    i. 

lum,  i.  50. 

diaphragmatic,  i.  322. 

332. 

anterius,  i.  66. 

direct  inguinal,  ii.  93. 

bicipital  groove  of,  i.  332. 

posterius,  i.  66. 

encysted,  ii.  92. 

epicondyles  of,  i.  348,  365. 

femora],  ii.  99. 

Hunter's  canal,  ii.  255. 

indirect  or  oblique  inguinal,  ii. 

Hyaloid  membrane,  i.  103. 

J- 

91. 

Hydatids  of  Morgagni,  ii.  123. 

Jadelot's  lines,  i.  117. 

infantile,  ii,  92. 

Hydrocele,  ii.  147. 

Jaw,  ramus  of,  i.  139. 

umbilical,  ii.  3. 

encysted,  of  the  cord,  ii.  92. 

Jejunum,  ii.  20,  40. 

into  the  vaginal  tunic,  ii.  92. 

Hymen,  ii.  171. 

Joint  or  joints : 
ankle,  ii.  329. 

lumbar,  ii.  216. 

Hypoglossal  nerve,  i.  167. 
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Joint  or  joints  : 

Kidney,   pyramids  of  Malpighi,   ii. 

Lamina  ossea,  i.  73. 

astragal  o-calcanean,  ii,  331. 

62. 

posterior  elastic,  of  Descemet,  i. 

astragalo-calcaneo-scaphoid,     ii. 

relations  of,  ii.  61. 

87. 

331. 

relative  positions  of,  in  the  loins, 

reticularis,  i.  77. 

between  the  metacarpal  bone  of 

ii.  216. 

spiralis,  i.  73. 

the  thumb  and  the  trapezium, 

tubules  of,  ii.  62. 

vitrea,  i.  99. 

i.  401. 

tunica  albuginea  of,  ii.  62. 

Landmarks   of  the    ankle    and    the 

between  the  pisiform  and  cunei- 

Knee, ankylosis  of,  ii.  291. 

foot,  ii.  337. 

form  bones,  i.  398. 

articular  rete  of,  ii.  256. 

Larynx,    accessory  cartilages  of  fe- 

calcaneo-cuboid, ii.  331. 

bones  of,  ii,  271. 

male,  i.  179. 

carpal  and  metacarpal,  i.  401. 

*  dislocations  of,  it.  293. 

arteries  of,  i.  184. 

claviculo-aeromial,  i.  324, 

landmarks  of,  ii.  281. 

cartilages  of,  i.  176,  177,  178. 

costo-vertebral,  i.  241. 

movements  at,  ii.  280. 

cavity  of,  i.  175. 

elbow-,  i.  363. 

pain  at,  in  hip- disease,  ii.  236. 

comparison  of,  in  the  child  and 

enarthrodial,  i.  332. 

position    of,    in   disease   of  the 

in  the  adult,  i.  189. 

femoro-patellar,  ii.  273. 

joint,  ii.  291. 

extrinsic  muscles  of,  i.  183. 

femoro-tibial,  ii.  273. 

region  of,  ii.  271. 

framework  of,  i.  176. 

ginglymus,  i.  363. 

relations    of   tendons   about,   ii. 

intrinsic  muscles  of,  i.  180. 

hip-,  ii.  229. 

279. 

lodgement  of  foreign  bodies  in, 

inferior  tibio-fibular,  ii.  299. 

semilunar  fibro-cartilages  of,  ii. 

i.  178. 

radio-ulnar,  i.  375. 

277. 

lymphatic  vessels  of,  i.  186. 

intercarpal,  i.  397. 

skin  over  the  front  of,  ii.  281. 

mobility  of,  i.  186. 

interphalangeal,  i.  402. 

supra-patellar  flat  above,  ii.  249. 

nerves  of,  i.  185. 

intertarsal,  ii.  331. 

surface-anatomy  of,  ii.  281. 

region  of,  i.  175. 

knuckle,  i.  404. 

Knee-joint,  ii.  273. 

sensibility  of,  i.  185. 

metacarpal,  i.  402. 

*  amputation  at,  ii.  278,  294. 

veins  of,  i.  184. 

metacarpo-phalangeal,    i.     402, 

disease  of,  ii.  291. 

ventricles  of,  i.  179. 

410. 

*  operation    of   excision    of,    ii. 

Lateral  tracts,  i.  45. 

metatarso-phalangeal,  ii.  336. 

293. 

ventricles,  i.  53. 

radio-carpal,  or  wrist-,  i.  397. 

synovial  membrane  of,  ii.  278. 

cornua  of,  i.  53. 

scapho-cuneiform,  ii.  332. 

Kneepan,  ii.  271. 

digital  cavities  of,  i.  55. 

shoulder-,  i.  332. 

*  operation  for  tapping,  i. 

sterno-clavicular,  i.  324. 

L. 

60. 

superior  radio-ulnar,  i.  364. 

position  of,  i.  60. 

tibio-fibular,  ii.  299. 

Labia  cerebri,  i.  58. 

Leg,  *  amputation  through  the  mid- 

tarso-metatarsal, ii.  335. 

majora,  ii.  169. 

dle  of,  ii.  321. 

temporo-maxillary,  i.  136. 

minora,  ii.  169. 

calf  of,  ii.  301. 

movements  of,  i.  137. 

Labium  tympanicum,  i.  74. 

cutaneous  nerves  of,  ii.  301. 

vestibulare,  i.  74. 

deep  fascia  of,  ii.  303. 

K. 

Labyrinth,  or  internal  ear,  i.  60,  72. 

fractures  of,  ii.  319. 

membranous,  i.  74. 

muscles  of  the  back  of,  ii.  310. 

Kidney,  calyces  of,  ii.  62. 

vestibule  of,  i.  72. 

on  the  front  of,  ii.  304. 

cortical  arches  of,  ii.  62. 

Lachrymal  canal,  i.  113. 

on  the  outer  side  of,  ii.  309. 

columns  of,  ii.  62. 

fossa,  i.  80. 

region  of,  ii.  294. 

substance  of,  ii.  62. 

nerve,  i.  94. 

skin  over,  ii.  301. 

floating,  ii.  65. 

sac,  i.  86,  113. 

superficial  lymphatic  vessels  of, 

function  of,  ii.  65. 

Lacteal  vessels,  ii.  43. 

ii.  303. 

infundibula  of,  ii.  62. 

commencement  of,  ii.  41. 

veins  of,  ii.  301. 

lymphatic  vessels  of,  ii.  64. 

Lacteals,  ii.  48,  80. 

surface-form  of,  ii.  300. 

medullary  rays  of,  ii.  62. 

Lacuna  musculosa,  ii.  94. 

transverse    expansion    of    deep 

substance  of,  ii.  62. 

vasculosa,  ii.  94. 

fascia  of,  ii.  313. 

minute  anatomy  of,  ii.  62. 

Lacus  lachrymalis,  i.  85. 

Lens,  capsule  of,  i.  102. 

movable,  ii.  65. 

Lambda,  i.  2,  33. 

crystalline,  i.  102. 

nerves  of,  ii.  64. 

Lamina,  anterior  limiting,  or  elastic, 

function  of,  i.  103. 

of  the  fcetus,  ii.  65. 

of  Bowman,  i.  87. 

nucleus  of,  i.  103. 

papillse  of,  ii.  62. 
pelvis  of,  ii.  62. 

cinerea,  i.  37. 

suspensory  ligament  of,  i.  102. 

cribrosa,  i.  78,  96. 

Lenticular  nucleus,  i.  54. 

position  of,  ii.  61. 

fusca,  i.  97. 

Leucocytes,  i.  301. 
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Lieberkiihn,  glands  of,  ii.  41. 
simple  follicles  of,  ii.  41. 
Ligament  or  ligaments : 
alar,  ii.  277. 

annular,  at  the  ankle,  ii.  345. 
ano-coccygeal,  ii.  161. 
anterior   and   posterior,   of  the 
elbow-joint,  i.  364. 
and  posterior,  of  the  uterus, 

ii.  112. 
and   posterior   common,    of 

the  spine,  ii.  188. 
and  posterior  radio-ulnar,  i. 

375. 
annular,  i.  413. 

at  the  ankle,  ii.  345. 
astragalo-fibular,  ii.  329. 
chondro-sterna],  i.  246. 
common  spinal,  i.  217. 
inferior  tibio-fibular,  ii.  299. 
middle,  and  posteriar  costal 

transverse,  i.  242. 
occipito-atlantie,  i.  217. 
of  the  ankle,  ii.  329. 
of  the  knee,  ii.  274. 
of  the  wrist,  i.  398. 
superior     tibio-fibular,     ii. 
298. 
astragalo-calcanean,  ii.  331. 
auricular,  i.  61. 

broad,  of  the  uterus,  ii.  32,  112. 
calcaneo-astragaloid,  ii.  331. 
calcaneo-cuboid,  ii.  331. 
calcaneo-fibular,  ii.  329. 
capsular,  of  ankle-joint,  ii.  329. 
of    cervical      vertebrae,     i. 

217. 
of  elbow-joint,  i.  364. 
of  hip-joint,  ii.  231. 
of  inferior  radio-ulnar  joint, 

i.  375. 
of  knee,  ii.  275. 
of    me  tacarpo -phalangeal 

joints,  i.  402. 
of  shoulder,  i.  332. 
of  temporo-maxillary  joint, 

i.  37. 
of  wrist,  i.  397. 
check,  ii.  184. 
coronary,  ii.  278. 

of  the  liver,  ii.  52. 
costo-clavicular,  or  rhomboid,  i. 

324. 
costo-coracoid,  i.  255. 
cotyloid,  ii.  232. 
crucial,  ii.  277. 

deep  posterior  annular,  ii.  313. 
deltoid,  of  the  ankle,  ii.  329. 
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Ligament  or  ligaments : 

dorsal,  of  the  foot,  ii.  332. 
external   and   internal,  of  tem- 
poro-maxillary   joint,    i. 
137. 
and  internal  annular,  at  the 

ankle,  ii.  345. 
lateral,  of  ankle,  ii.  329. 
of  wrist,  i.  398. 
falciform,  ii.  52. 

of  liver,  ii.  17. 
fifth  metatarsal,  ii.  348. 
gastro-phrenic,  ii.  37. 
Gimbernat's,  ii.  11,  85,  96. 
glenoid,  of  metacarpal  phalan- 
ges, i.  402. 
of  shoulder,  i.  331. 
glosso-epiglottic,  i.  178. 
greater  sciatic,  ii.  105. 
hyo-epiglottic,  i.  178. 
Uio-femoral,  ii.  231. 
ilio-Iumbar,  ii.  70,  105. 
ilio-pectineal,  ii.  94. 
ilio-tibial,  ii.  245. 
inferior  interosseous,  of  the  leg, 
ii.  299. 
thyro-arytenoid,    or     true 
vocal  cord,  i.  179. 
interarticular    fibro-cartilagi- 
nous,  of  costo-vertebral  joints, 
i.  241. 
interchondral,  i.  246. 
interclavicular,  i.  324. 
interlaminar,  i.  213;  ii.  188. 
internal  lateral,  of  the  ankle,  ii. 
329. 
of  the  knee,  ii.  274. 
of  the  wrist,  i.  398. 
interosseous,  i.  375. 
of  the  foot,  ii.  232. 
of  the  leg,  ii.  299. 
interspinous,  i.  213;  ii.  189. 
intrinsic,  of  auricular  cartilages, 

i.  63. 
ischio- femoral,  ii.  232. 
lateral  metacarpo-phalangeal,  i. 
385. 
of  elbow-joint,  i.  364. 
of    metacarpo-phalangeal 

joints,  i.  402. 
of  the  liver,  ii.  51. 
of  the  uterus,  ii.  112. 
patellar,  ii.  274. 
lesser  sciatic,  ii.  105. 
long  external  lateral,  of  the  knee, 
ii.  275. 
plantar,  ii.  332. 
metacarpal  interosseous,  i.  401. 


Ligament  or  ligaments : 
oblique,  i.  375. 
occipito -odontoid,    or     check, 

i.  217;  ii.  184. 
of  Bertin,  ii.  232. 
of  Bigelow,  ii.  232. 
of  Helvetius,  ii.  37. 
of  Hey,  ii.  96. 
of  the  bladder,  ii.  126. 
of  the  hip-joint,  general  func- 
tion of,  ii.  233. 
of  the  pelvic  viscera,  ii.  127. 
of  Wrisberg,  ii.  277. 
of  Zinn,  i.  89. 
on  the  outer  side  of  the  knee,  ii. 

274. 
orbicular,  i.  363. 
ovarian,  ii.  115. 
palmar   and  dorsal    intercarpal, 

i.  399. 
palpebral,  i.  82. 
phreno-splenic,  ii.  35. 
plantar,  of  the  foot,  ii.  332. 
posterior,  ii.  275. 

accessory,  of  costo-vertebral 
joints,  i.  241. 

annular,  i.  407. 

as tragalo- fibular,  ii.  329. 

atlanto-axial,  i.  213. 

common  spinal,  i.  217. 

inferior  tibio-fibular,  ii.  300. 

occipito-atlantie,  i.  213,  217, 
232. 

of  wrist,  i.  398. 

splenic,  ii.  35. 

superior     tibio-fibular,     ii. 
298. 

thyro-hyoid,  i.  176. 
Poupart's,  ii.  9,  84. 

direction  of,  ii.  11. 
pterygo-maxillary,  i.  122. 
pubic,  ii.  105. 
pubo-femoral,  ii.  232. 
round,  of  the  liver,  ii.  52. 

of  the  uterus,  ii.  115. 
sacro-coccygeal,  ii.  109. 
sacro-iliac,  ii.  105. 
short    external    lateral,  of    the 

knee,  ii.  275. 
stellate,  i.  241. 
sterno-clavicular,  i.  324. 
sterno-pericardial,  i.  259. 
stylo-byoid,  i.  165,  172. 
stylo -maxillary,     i.     131,    165, 

195. 
sub-pubic,  ii.  105. 
superficial    transverse,     of    the 
webs  of  the  fingers,  i.  412. 
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Ligament  or  ligaments : 

Ligamentum  radiatum,  i.  399. 

Liquor  Morgagni,  i.  103. 

superior  anterior  annular,  ii.  345. 

rectum,  i.  398. 

sanguinis,  i.  291. 

astragalo-scaphoid,  ii.  331. 

spirale,  i.  74. 

Scarpa?,  i.  74. 

thyro  -arytenoid,    or    false 

teres,  ii.  233. 

seminis,  ii.  141. 

vocal  cord,  i.  179. 

*  Ligation    of    the    anterior    tibial 

*  Lisfranc's  operation,  ii.  366. 

supra-condyloid,  i.  379. 

artery,  ii.  309. 

Littre,  glands  of,  ii.  137. 

supra-pubic,  ii.  105. 

of  the  brachial  artery,  i.  356. 

Liver,  ii.  49. 

supra-spinal,  ii.  189. 

of  the  carotid  artery,  i.  226. 

falciform  ligament  of,  ii.  17. 

suspensory,  of  axilla,  i.  338. 

of  the  dorsalis  pedis  artery,  ii. 

fissures  of,  ii.  52. 

of  axis  vertebra,  i.  217. 

344. 

functions  of,  ii.  56. 

of  lens,  i.  103. 

of  the  external  iliac  artery,  ii. 

in  the  new-born  child,  ii.  57. 

of  liver,  ii.  52. 

76. 

ligaments  of,  ii.  51. 

of  penis,  ii.  6,  140. 

of  the  femoral  artery,  ii.  257. 

lobes  of,  ii.  52. 

thyro-epiglottio,  i.  178. 

of  the  lingual  artery,  i.  166. 

lymphatic  vessels  of,  ii.  55. 

transverse,  ii.  230,  277. 

of  the  posterior  tibial  artery,  ii. 

minute  anatomy  of,  ii.  53. 

intertarsal,  ii.  332. 

319. 

nerves  of,  ii.  55. 

of  axis  vertebra,  i.  217. 

of  the  radial  artery,  i.  391. 

pain    in    the    right   shoulder  in 

tarso- metatarsal,  ii.  332. 

of  the  subclavian  artery,  i.  231. 

diseases  of,  ii.  56. 

tibio-  fibular,  ii.  300. 

of  the  ulnar  artery,  i.  393. 

position  of,  ii.  20. 

trapezoid,  i.  325. 

Line,  anterior  inter-trochanteric,  ii. 

relations  of,  ii.  49. 

triangular,  anterior  layer  of,  ii. 

239. 

Lobe  or  lobes : 

163. 

ilio-pectineal,  ii.  102. 

anterior,  or  frontal,  of  the  brain, 

in  the  female  perineum,  ii. 

labial,  i.  117. 

i.  26,  30. 

172. 

nasal,  i.  117. 

central,  of  the  brain,  i.  26,  32. 

in  tbe  perineum,  posterior 

oculo-zygomatic,  i.  117. 

middle,  or  temporo-sphcnoidal, 

layer  of,  ii.  166. 

of  axillary  artery,  i.  343. 

of  the  brain,  i.  26. 

of  the   perineal   region,  ii. 

of  brachial  artery,  i.  356. 

of  the  cerebellum,  i.  47. 

165. 

of  NSlaton,  ii.  220. 

of  the  parotid  gland,  i.  134. 

posterior  layer  of,  ii.  127. 

of  radial  artery,  i.  391. 

opercular,  i.  31. 

visceral,  ii.  37. 

of    reference    for    the    anterior 

area  of,  i.  35. 

within  the  knee-joint,  ii.  277. 

tibial  artery,  ii.  308. 

parietal,    of    the    brain,    i.    26, 

Ligamenta  alaria,  ii.  277. 

of    reference    for    the    posterior 

30. 

lata  pulmonalia,  i.  267. 

tibial  artery,  ii.  218. 

posterior,    or    occipital,    of   the 

subflava,  i.  213  j  ii.  152. 

of  ulnar  artery,  i.  393. 

brain,  i.  26,  31. 

suspensoria  of  the  breasts,  i.  250. 

posterior    inter-trochanteric,    ii. 

temporal,  of  the  brain,  i.  32. 

Ligamentous   action    of    tendons    of 

230. 

Lobule  or  lobules  : 

the  muscles  about  the  shoulder- 

Linea  alba  cervicalis,  i.  236. 

crescentic,  i.  47. 

joint,  i.  333. 

cephalica,  i.  410. 

cuneiform,  i.  47. 

function  of  long  tendon  of  biceps 

hepatica,  i.  410. 

cuneus,  i.  31. 

muscle,  i.  352. 

ilio-pectinea,  ii.  109. 

digastric,  i.  47. 

of  muscles,  ii.  264. 

mensalis,  i.  410. 

infracentral,  i.  31. 

Ligamentum  apicum,  ii.  189. 

quadrati,  ii.  225,  230. 

marginal,  i.  47. 

arcuatum  externum,  ii.  216. 

semilunaris,  ii.  12. 

of  the  cerebellum,  i.  47. 

of    the    diaphragm,    i. 

spiralis,  ii.  230. 

of  the  ear,  i.  61. 

321. 

splendens  (of  Haller),  ii.  195. 

of  the  parotid  gland,  i.  131. 

internum  of  the  diaphragm, 

transversa,  ii.  14. 

paracentral,  i.  31. 

i.  321. 

vitalis,  i.  409. 

pulmonary,  i.  269. 

of  the  wrist,  i.  398. 

Lines  of  Jadelot,  i.  117. 

quadrate,  or  prascuneus,  i.  31. 

arteriosum,  i.  305. 

of  the  articulations  of  the  foot, 

quadrilateral,  of  the  cerebellum, 

denticulatum,  i.  195. 

ii.  338. 

i.  47. 

lambdoideum,  ii.  345. 

transverse,  over  wrist,  i.  406. 

tonsil,  of  the  cerebellum,  i.  47. 

latum  axiale,  i.  217. 

Lingula,  i.  47. 

Lobulus  caudatus,  ii.  53. 

mucosum,  ii.  277. 

Lip,  hare-,  i.  156. 

gracilis,  i.  47. 

nuchas,  i.  209;  ii.  189. 

Lips,  naavi  of,  i.  149. 

quadratus,  ii.  53. 

patellae,  ii.  274. 

sensory  papillae  of,  i.  148. 

Spigelii,  ii.  53. 

pectinatum  iridis,  i.  97,  100. 

upper  and  lower,  i.  148. 

Locus  cceruleus,  i.  50. 

posticum  Winslowii,  ii.  275. 

vermilion  color  of,  i.  148. 

niger,  i.  39. 

pulmonale,  i.  261. 

Liquor  Cotunnii,  i.  74. 

Loins,  ii.  215. 
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Loins,  lateral  intermuscular  septum 

Lymphatic  gland  or  glands  : 

Lymphatic  gland  or  glands  : 

of,  ii.  215. 

femoral,  ii.  95,  255. 

pulmonary,  i.  271. 

Lordosis,  ii.  190,  236. 

in  relation  to  the  posterior 

Lymphatics,  deep,  ii.  48. 

Lower  extremity,  ii.  220. 

border  of  the  sterno-mas- 

gluteal,  ii.  157. 

position  of,  in  chronic  hip- 

toid  muscle,  i.  206. 

obturator,  ii.  157. 

joint  disease,  ii.  235. 

in     relation    to    saphenous 

of  the  bladder,  ii.  133. 

level  of  the  cerebrum,  i.  33. 

opening  in  the  popliteal 

of  the  scrotum,  ii.  144. 

limb,  normal  length  of,  ii.  267. 

fascia,  ii.  303. 

pudic,  ii.  157. 

Lower,  tubercle  of,  i.  279. 

in     the     submax  illary    tri- 

sciatic, ii.  157. 

Lumbar  aponeurosis,  ii.  177. 

angle,  i.  199. 

superficial,  ii.  48. 

fascia,  ii.  177,  215. 

intra-parotid,  i.  133. 

of  the  foot,  i.  355. 

plexus,  ii.  204. 

lumbar,  ii.  157. 

of  the  knee,  ii.  284. 

of  spinal  nerves,  ii.  78. 

of  the  axilla,  i.  346. 

of  the  leg,  ii.  303. 

region,  ii.  215. 

of  the  lung,  i.  271. 

Lymphoid    tissue  of  the   tongue,   i. 

relative  position  of  the  colon 

of  the  mesocolon,  ii.  47. 

163. 

in,  ii.  216. 

posterior  mediastinal,  i.  313. 

Lyra,  i.  53. 

relative  position  of  the  kid- 

pulmonary, i.  271. 

neys  in,  ii.  216. 

sub-sternal,  i.  259. 

M. 

Lumbo-sacral  cord,  ii.  79. 

superficial,   of  the  neck,  i. 

Lungs,  i.  263. 

193. 

Macula  cribrosa,  i.  72. 

apex  and  base  of,  i.  263. 

plexus,  median  aortic,  i.  80. 

lutea,  i.  105. 

degree  of  their  expansion,  i.  264. 

sacral  plexus,  ii.  157. 

Magendie,  foramen  of,  i.  50  j  ii.  193. 

elastic  tissue  of,  i.  269. 

system,  ii.  48. 

Malleolus,  external,  ii.  298. 

great  fissure  of,  i.  267. 

trunks,  valves  in,  ii.  81. 

internal,  ii.  297. 

height   of,  upon    right  and  left 

vessels,  frontal,  i.  10. 

Malleus,  i.  67. 

side  at  root  of  neck,  i.  262. 

in    relation    to    the    larger 

Malpighi,  pyramids  of,  ii.  62. 

limitations  of  their  expansion,  i. 

arteries  and  veins,  i.  299. 

Malpighian  corpuscles  of  the  spleen, 

265. 

minute  anatomy  of,  ii.  48. 

ii.  60. 

lobes  of,  i.  267. 

occipital,  i.  10. 

glomerulus,  ii.  63. 

lobules  of,  i.  269. 

of  the  abdomen,  ii.  80. 

Mammary  glands,  i.  250. 

mode  of  detection  of  degree  of 

of  the  abdominal  wall,  ii.  7. 

development  of,  in  the  male,  i. 

their  expansion,  i.  312. 

of  the  breast,  i,  251. 

251. 

observations  on  the  approxima- 

of the  face,  i.  125. 

supernumerary,  in  the  female,  i. 

tion  of  their  anterior  edges,  i. 

of  the  fingers  and  hands,  i. 

251. 

264. 

417. 

Manubrium,  or  presternum,  i.  246. 

oedema  of,  i.  270. 

of  the  foot,  ii.  341. 

Margo  acutus,  i.  277. 

previous  to  birth,  i.  305. 

of  the  groin,  ii.  84. 

obtusus,  i.  277. 

roots  of,  i.  267. 

of  the  heart,  i.  287. 

Mastoid  antrum,  i.  6. 

spongy    texture  of,    in   medico- 

of  the   intestinal  canal,  ii. 

cells,  i.  6. 

legal  investigations,  i.  270. 

43. 

foramen,  i.  6. 

structure  of,  i.  269. 

of  the  kidney,  ii.  64. 

processes,  i.  6. 

Luschka,  gland  of,  ii.  73. 

of  the  large  intestine,  ii.  47. 

vein,  i.  9. 

Lymph,  ii.  49. 

of  the  larynx,  i.  186. 

Matrix  of  the  nails,  i.  417. 

paths,  i.  301;  ii.  48. 

of  the  liver,  ii.  55. 

Meatus,  internal  auditory,  i.  78. 

sinus,  ii.  48. 

of  the  nose,  i.  111. 

urinarius,  ii.  137. 

space,  great  cerebral,  i.  23. 

of  the  pancreas,  ii.  59. 

in  the  female,  ii.  171. 

Lymphatic  capillaries,  ii.  48. 

of  the  pelvis,  ii.  157. 

Meatuses,  nasal,  i.  111. 

compartment,  ii.  97. 

of  the  penis,  ii.  142. 

Meckel's  ganglion,  i.  69,  142. 

duct,  i.  227. 

of  the  pharynx,  i.  175. 

Mediastinum,  anterior,  i.  197,  259. 

follicles,  ii.  48. 

of  the  scalp,  i.  10. 

posterior,  i.  263,  312. 

gland  or  glands  : 

of  the  spleen,  ii,  60. 

superior,  i.  236,  260,  318. 

above  the  internal  epicon- 

of  the  supra-renal  capsule, 

testis,  ii,  147. 

dyle,  i.  369. 

ii.  68. 

Medulla  oblongata,  i.  44. 

at  the  back  of  the  pharynx, 

of  the  testicles,  ii.  150. 

spinalis,  ii.  195. 

i.  175. 

of  the  tongue,  i.  170. 

Medullary  capillaries,  i.  24. 

deep  cervical,  i.  227. 

of  the  tonsil,  i.  171. 

velum,  posterior,  i.  49. 

external  iliac,  ii.  157. 

of  the  vagina,  ii.  118. 

1               * 
superior,  i.  49. 

extra-parotid,  i.  133. 

parietal,  i.  10. 

Meissner,  plexus  of,  ii.  44. 
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Membrana  basilaris,  i.  73. 

Mouth,  region  of,  i.  148. 

Muscle  or  muscles : 

limitans,  external  and  internal, 

roof  of,  i.  156. 

cremaster,     in     cases     of     un- 

of the  retina,  i.  106. 

vestibule  of,  i.  149. 

descended  testicle,  ii.  86. 

pupillaris,  i.  101. 

Mucous  membrane  of  the  bladder,  ii. 

crureus,  ii.  249. 

sacciformis,  i.  375. 

132. 

deep  transverse  perineal,  ii.  164. 

tectoria,  i.  74. 

Muscae  volitantes,  i.  105. 

in  the  female,  ii.  173. 

tympani,  i.  65. 

Muscle  or  muscles : 

deltoid,  i.  334. 

secundaria,  i.  67. 

abductor  hallucis,  ii.  351. 

insertion  of,  i.  335. 
depressor  anguli  oris,  i.  120. 

Membrane,    costo-coracoid,    i.    255, 

magnus,  ii.  253. 

338. 

minimi   digiti,  of  the  foot, 

urethral,  ii.  173. 

hyaloid,  i.  103. 

ii.  352. 

depressores  alarum  nasi,  i.  110. 

interosseous,  i.  375. 

minimi  digiti,  of  the  hand, 

labii  inferioris,  i.  121. 

of  the  leg,  ii.  299, 

i.  405. 

detrusor  urinaa,  ii.  132. 

mucous,  of  the  nose,  i.  115. 

ossis  metatarsi  minimi  digi- 

digastric, i.  199. 

of  Reissner,  i.  74. 

ti,  ii.  348. 

action  of,  i.  200. 

pituitary,  i.  113. 

pollicis,  i.  404. 

dilatator  pupilte,  i.  100. 

supra-choroid,  i.  97. 

accelerator  urinae,  ii.  164. 

dilatators  of  the  nose,  i.  110. 

synovial,  of  elbow-joint,  i.  365. 

adductor  brevis,  ii.  252. 

dorsal  interosseous,  ii.  346. 

of  shoulder-joint,  i.  334. 

longus,  ii.  252. 

erector  clitoridis,  ii.  171. 

of  wrist-joint,  i.  397. 

obliquus    hallucis,    ii.    332, 

penis,  ii.  163. 

thyro-hyoid,  i.  176. 

352. 

spinas  mass,  ii.  177. 

Meningeal  arteries,  i.  17. 

of  the  thigh,  ii.  251. 

extensor    brevis    digitorum,    ii. 

Mercier,  bar  of,  ii.  133. 

action  of,  ii.  253. 

346. 

Mesenteric  superior  vessels,  ii.  21. 

anconeus,  i.  387. 

hallucis,  ii.  346. 

Mesentery,  ii.  21,  32,  35. 

antitragicus,  i.  63. 

carpi  radialis  brevior,  i.  385. 

attachment  of,  ii.  36. 

arytsenoideus,  i.  178. 

longior,  i.  384. 

Mesocolon,  ii.  32. 

aryteno-epiglottic,  i,  183. 

ulnaris,  i.  386. 

sigmoid,  ii.  32. 

arytenoid,  i.  183. 

communis  digitorum,  i.  385. 

attachment  of,  ii.  36. 

auricular,  i.  61. 

indicis,  i.  388. 

transverse,  ii.  32. 

azygos,  i.  158. 

longus  digitorum,  ii.  305. 

attachment  of,  ii.  36. 

biceps,  i.  351. 

hallucis,  ii.  307. 

formation  of,  ii.  33. 

function  of,  i.  352. 

minimi  digiti,  i.  386,  388. 

Mesorchium,  ii.  91. 

ligamentous  function  of  long 

of  the  thigh,  ii.  248. 

Mesorectum,  ii.  32. 

tendon  of,  i.  352. 

of  the  thumb,  i.  387. 

attachment  of,  ii.  37. 

vessels  and  nerves  in  rela- 

ossis  metacarpi   pollicis,   i. 

Metacarpal  bones,  i.  399. 

tion  to  tendon  of,  i.  368. 

388. 

Metacarpus,  i.  396. 

biceps  femoris,  ii.  263. 

primi   internodii  pollicis,  i. 

Metatarsus,  ii.  322. 

biventer  cervieis,  i.  209. 

388. 

Middle  ear,  or  tympanum,  i.  60. 

brachialis  anticus,  i.  353. 

external  intercostal,  i.  256. 

thyroid  veins,  i.  203. 

buccinator,  i.  121. 

oblique,  ii.  9,  84. 

Mitral  regurgitation,  i.  308. 

bulbo-cavernosus,    ii.    142,    164, 

obturator,  ii.  107. 

valve,  i.  308. 

171. 

rectus,  i.  89. 

Moderator,  i.  281. 

cervicalis  ascendens,  i.  212. 

rotator  of  the  hip,  ii.  230. 

Modiolus,  i.  73. 

ciliary,  i.  99. 

sphincter  ani,  ii.  160. 

Monro,  foramen  of,  i.  51. 

circular  ciliary,  i.  99. 

extrinsic,  of  the  larynx,  i.  183. 

Mons  pubis,  ii.  6. 

coccygeal,  ii.  168. 

flexor  accessorius,  ii.  349. 

Veneris,  ii.  169. 

complexus,  i.  209. 

brevis  digitorum,  ii.  349. 

Monticulus  cerebelli,  i.  47. 

compressor  naris,  i.  110. 

hallucis,  ii.  351. 

Morgagni,  hydatids  of,  ii.  123. 

sacculi  laryngis,  i.  179, 183. 

minimi    digiti,  i.  405; 

sinus  of,  i.  172. 

urethrae,  ii.  136,  167. 

ii.  352. 

Motor  area  of  the  brain,  i.  27,  35. 

venae  dorsalis,  ii.  164. 

pollicis,  i.  404. 

cells,  position    of,    in   the   gray 

constrictor  urethrae,  ii.  166. 

carpi  radialis,  i.  380. 

matter  of  the  brain,  i.  35. 

vaginae,  ii.  172. 

ulnaris,  i.  380. 

nerves  of  the  face,  i.  128. 

coraco-brachialis,  i.  352. 

longus  digitorum,  ii.  313. 

oculi  nerve,  i.  91. 

corrugator,  i.  80. 

tendon  of,  ii.  349. 

Mouth,  angles  or  corners  of,  i.  148. 

cutis  ani,  ii.  159. 

hallucis,  ii.  314. 

cavity  of,  i.  156. 

superciliary,  i.  82. 

pollicis,  i.  383. 

formation  of,  in  the  foetus,  i.  156. 

cremaster,  ii.  13,  86. 

profundus  digitorum,  i.  383. 
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Muscle  or  muscles: 

Muscle  or  muscles  : 

Muscle  or  muscles : 

flexor  sublimis  digitorum,  i.  381. 

levatores  palpebrarum,  i.  82. 

pectoralis  major,  sternal  portion 

gastrocnemius,  ii.  311. 

urethras,  ii.  167. 

of,  i.  254. 

gemellus  inferior,  ii.  225. 

uvulae,  i.  158. 

minor,  i.  255. 

superior,  ii.  225. 

linguales,  i.  163. 

peronei,    action    of,    in    talipes 

genio-hyo-glossi,  i.  164. 

long  tendon  of  biceps,  i.  333. 

valgus,  ii.  310. 

genio-hyoid,  i.  165. 

longissimus  dorsi,  ii.  179. 

peroneus  brevis,  ii.  310. 

gluteus  maximus,  ii.  222. 

longus  colli,  i.  218. 

longus,  ii.  309. 

medius,  ii.  222. 

lumbricales,  of  the  foot,  ii.  349. 

quinti  digiti,  ii.  310. 

minimus,  ii.  223. 

multifidus  spinse,  ii.  179. 

tertius,  ii.  305. 

gracilis,  ii.  252. 

mylo-hyoid,  i.  163,  165. 

plantar  interosseous,  ii.  347. 

hamstring,  ii.  262. 

oblique  auricular,  i.  63. 

plantaris,  ii.  311. 

actions  of,  ii.  264. 

obliquus  capitis  inferior,  i.  212. 

platysma  myoides,  i.  191. 

ligamentous  function  of,  ii. 

obturator  externus,  ii.  261. 

popliteus,  ii.  291. 

264. 

internus,  ii.  160,  224. 

posterior  crico-arytenoid,  i.  181. 

helicis  major,  i.  63. 

occipito-frontalis,  i.  11. 

pronator  quadratus,  i.  384. 

minor,  i.  63. 

of  abdomen,  function  of,  ii.  15. 

radii  teres,  i.  379. 

hyo-glossi,  i.  164. 

of  axillary  artery,  i.  343. 

teres,  i.  393. 

iliacus,  ii.  69. 

of  back  of  leg,  ii.  310. 

psoas  magnus,  ii.  68. 

ilio-costalis,  ii.  179. 

of  ball  of  little  finger,  i.  405. 

parvus,  ii.  68. 

ilio-psoas,  ii.  69. 

of  ball  of  thumb,  i.  404. 

pterygoid,  external,  i.  138. 

inferior  constrictor,  i.  172. 

of  Bell,  ii.  132. 

internal,  i.  138. 

oblique,  i.  91. 

of  brachial  artery,  i.  356. 

pyramidales  nasi,  i.  109. 

rectus,  i.  89. 

of  crico-thyroid,  i.  180. 

pyramidalis,  ii.  15. 

infra- spinatus,  i.  328. 

of  expression,  i.  119. 

pyriformis,  ii.  224. 

internal  intercostal,  i.  256. 

of  face,  i.  119. 

in    relation    to    the    great 

oblique,  ii.  12,  85. 

of  forearm,  i.  379. 

sciatic  nerve,  ii.  224. 

and   transversalis,    dif- 

of Guthrie  and  Wilson,  ii.  167. 

quadratus  femoris,  ii.  225,  230. 

ferences  in  disposition 

of  lateral  wall  of  abdomen,  ii. 

lumborum,  ii.  70,  215. 

of  lower  borders  of, 

9. 

quadriceps     extensor     femoris, 

ii.  86. 

of  nose,  i.  109. 

function  of,  ii.  251. 

obturator,  ii.  107. 

of  orbit,  action  of,  i.  92. 

recto-coccygeus,  ii.  46. 

rectus,  i.  89. 

paralysis  of,  i.  92. 

rectus  capitis  anticus  major,  i. 

sphincter  ani,  ii.  46,  161. 

of  radial  artery,  i.  391. 

218. 

interosseous,  ii.  346. 

of  sole  of  foot,  ii.  349. 

capitis  anticus  minor,  i.  218. 

palmar  and  dorsal,  i.  402, 

of  ulnar  artery,  i.  393. 

capitis  lateralis,  i.  218. 

interspinals,  i.  212  j  ii.  180. 

omo-hyoid,  i.  195,  200. 

oapitis    posticus    major,    i. 

intertransversales,    i.    212,   219  j 

on    the    front    of    the    leg,    ii. 

212. 

ii.  180. 

304. 

capitis    posticus    minor,    i. 

intrinsic,  of  the  larynx,  i.  180. 

on  the  outer  side  of  the  leg,  ii. 

212. 

ischio-bulbosus,  ii.  164. 

309. 

femoris,  ii.  34,  248. 

ischio-cavernosa,    ii.    142,    163, 

opponens  minimi  digiti,  i.  406; 

reflected   origin    of,    ii. 

171. 

ii.  353. 

248. 

latissimus  dorsi,  ii.  175. 

pollicis,  i.  404. 

of  the  abdomen,  ii.  15. 

levator  anguli  oris,  i.  120. 

orbicularis,  i.  81. 

rhomboideus,  major  and  minor, 

scapulae,  i.  208. 

oris,  i.  119. 

i.  329. 

ani,  ii.  167. 

palpebrarum,  i.  82. 

risorius,  i.  121,  181,  191. 

corporis  tbyroidei,  i.  234. 

palato-glossi,  i.  159,  164. 

rotatores  spinae,  ii.  180. 

prostatas,  ii.  168. 

palato-pharyngei,  i.  159. 

sacro-lumbalis,  ii.  179. 

levatores    and    tensores    palati, 

palmaris  brevis,  i.  411. 

salpingo-pharyngeus,  i.  159. 

*  division  of,  i.  159. 

longus,  i.  380. 

sartorius,  ii.  246. 

labii    superioris    et    alarum 

pectineus,  ii.  252. 

complex  action  of,  ii.  247. 

nasi,  i.  120. 

pectoral  accessory,  i.  255. 

scalenus  anticus,  i.  220. 

labii  superioris  proprius,  i. 

pectoralis  major,  i.  253. 

guide    for    subclavian 

120. 

clavicular  portion  of,  i. 

artery,  i.  229. 

menti,  i.  121. 

253. 

medius,  i.  220. 

palati,  i.  158. 

cleft   between    its    two 

posticus,  i.  220. 

*  division  of,  i.  158. 

portions,  i,  254. 

semi-membranosus,  ii.  263. 
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Muscle  or  musoles : 

Muscle  or  muscles : 

Nasion,  i.  5,  107. 

semi-spinalis,  ii.  179. 

trachelo-mastoid,  i.  209. 

Nates,  ii.  220. 

semi-tendinosus,  ii.  263. 

tragicus,  i.  63. 

of  the  brain,  i.  50. 

serratus  magnus,  i.  331. 

transversalis,  ii.  13,  86. 

sulcus  of,  ii.  220. 

posticus  inferior,  ii.  177. 

colli,  i.  209. 

Navel,  ii.  2. 

superior,  ii.  177. 

pedis,  ii.  352. 

Neck,  anterior  triangle  of,  i.  198. 

soleus,  ii.  311. 

transverse  auricular,  i.  63. 

deep  fascia  of,  i.  193. 

fibular  origin  of,  in  relation 

transversus  hallucis,  ii.  352. 

development  of,  i.  190. 

to  the  peroneal  artery,  ii. 

perinei,  ii.  164. 

landmarks  of,  i.  187,  189. 

313. 

in  the  female,  ii.  171. 

posterior  triangle  of,  i.  198. 

tibial  origin  of,  in  relation 

trapezius,  action  of,  i.  209. 

region  of,  i.  187. 

to     the     posterior     tibial 

cervical  portion  of,  i.  208. 

skeleton  of,  i.  187. 

artery,  ii.  313. 

triangularis  sterni,  i.  257. 

skin  over  front  of,  i.  191. 

sphincter  colli,  i.  191. 

triceps  extensor  cubiti,  i.  353. 

over  nape  of,  i.  191. 

pupillas,  i.  100. 

femoris,  ii.  249. 

structures  collected  at  root  of,  i. 

vaginas,  ii.  118,  171. 

rotator  femoris,  ii.  225. 

221. 

vesicas,  ii.  132. 

trochlearis,  i.  91. 

superficial  glands  of,  i.  193. 

spinalis  colli,  ii.  212. 

vastus  externus,  ii.  249. 

Nelaton's  line,  ii.  220. 

dorsi,  ii.  179. 

internus,  ii.  251. 

*  Nephrectomy,  incision  for,  ii.  217. 

splenius,  i.  207. 

zygomaticus  major,  i.  120. 

*  Nephrotomy,  incision  for,  ii.  217. 

stapedius,  i.  68. 

minor,  i.  120. 

Nerve  or  nerves : 

sterno-cleido-mastoid,  i.  197. 

Muscular   coat   of  the   bladder,    ii. 

abducent,  i.  41,  92. 

sterno-hyoid,  i.  235. 

132. 

accessory  obturator,  ii.  80,  259, 

sterno-mastoid,  action  of,  i.  198. 

fibres   of   the    heart,   inferences 

262. 

8terno-thyroid,  i.  235. 

drawn   as  to  their  func- 

acromial, i.  193. 

stylo-glossi,  i.  164. 

tion,  i.  285. 

anal    branch   of  the    pudic,    ii. 

stylo-hyoid,  i.  199. 

superficial  and  deep  layers 

159. 

stylo-pharyngeus,  i.  172. 

of,  i.  284. 

ansa  hypoglossi,  i.  205. 

sub-anconeus,  i.  354. 

Muscularis  mucosas,  ii.  40. 

anterior  articular,  to  the  ankle- 

subclavian,  i.  256. 

of  the  walls  of  the  stomach, 

joint,  ii.  309. 

sub-crureus,  ii.  249. 

ii.  39. 

branch    of    internal    cuta- 

sub-scapularis, i.  330. 

Musculi  papillares,  i.  281. 

neous,  i.  378. 

superficial    transverse  perineal, 

pectinati,  i.  279,  283. 

branch     of     musculocuta- 

ii. 164. 

pylori  of  the  ureter,  ii.  132. 

neous,  i.  378. 

superior  constrictor,  i.  172. 

Musculo-spiral  groove,  i.  351. 

crural,  ii.  79,  236,  259. 

oblique,  i.  91. 

in  Scarpa's  triangle,  ii. 

rectus,  i.  89. 

N. 

254. 

supinator  radii  brevis,  i.  387. 

division   of    external  cuta-                                                            .  J 

radii  longus,  i.  384. 

Nail-bed,  i.  419. 

neous  of   musculo-spiral, 

supra-hyoid,  i.  200. 

Nails,  i.  417. 

i.  378. 

supra-spinatus,  i.  328. 

growth  of,  i.  417. 

interosseous,  i.  393. 

temporal,  i.  14,  136. 

lunula  of,  i.  417. 

obturator,  ii.  262. 

tensor  fasciae  femoris,  ii.  246. 

matrix  of,  i.  417. 

palatine,  i.  115. 

tarsi,  i.  85. 

peculiarities  of,  i.  417. 

tibial,  ii.  309. 

tympani,  i.  68. 

root  of,  i.  417. 

in  the  foot,  ii.  343. 

vaginas  femoris,  ii.  246. 

Nares,  anterior  and  posterior,  i.  Ill, 

in  the  leg,  ii.  308. 

tensores  or  circumflex  palati,  i. 

114. 

areas    of   distribution    of   cuta- 

158. 

Nasal  artery,  i.  95. 

neous,  of  the  abdomen,  ii.  7. 

palati,  division  of,  i.  159. 

bones,  i.  107. 

articular,  to  elbow-joint,  i.  393. 

teres  major,  i.  328. 

cavities,  arteries  of,  i.  115. 

auditory,  i.  41,  77. 

minor,  i.  328. 

veins  of,  i.  115. 

auricular,  Arnold's,  i.  204. 

thyro-arytenoid,  i.  181. 

duct,  i.  80,  113. 

branch  of  pneumogastrio,  i. 

thyro-epiglottic,  i.  181. 

fossse  or  cavities,  i.  111. 

11. 

thyro-hyoid,  i.  236. 

dimensions  of,  i.  113. 

auricularis  magnus,  i.  192. 

tibialis  anticus,  ii.  304. 

walls  of,  i.  111. 

auriculo- temporal,    i.    11,    128, 

posticus,  ii.  314. 

meatuses,  i.  111. 

143. 

tendon  of,  in  relation  to 

nerve,  i.  93. 

axillary   or  brachial    plexus,  i. 

talipes  varus,  ii.  315. 

veins,  i.  110. 

344. 
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Nerve  or  nerves : 

Nerve  or  nerves : 

Nerve  or  nerves : 

brachial,  plexus  of,  in  relation 

external  cutaneous,  i.  349. 

inguinal    branch    of    the    ilio- 

to     subclavian      artery     and 

in  Scarpa's  triangle,  ii. 

inguinal,  ii.  245. 

veins,  i.  229. 

254. 

intercostal,  i.  13,  177,  204. 

branches  of  fifth  cranial,  i.  41. 

of     musculo-spiral,    i. 

intercosto-humeral,  i.  339,  360. 

buccal,  motor,  i.  128. 

378. 

internal  anterior  thoracic,  i.  346. 

sensory,  i.  128. 

of  the  thigh,  ii.  79,  244. 

cutaneous,  i.  359;  ii.  244. 

cardiac,  i.  288. 

laryngeal,  i.  185. 

in  Scarpa's  triangle, 

cells,  i.  25. 

palmar,  of  median,  i.  416. 

ii.  254. 

cervical  plexus,  i.  193. 

plantar,  ii.  354. 

of  the  leg,  ii.  303. 

plexuses  of,  ii.  204. 

saphenous,  at  the  ankle,  ii. 

laryngeal,  i.  185. 

spinal,  i.  214. 

343. 

palmar,  of  median,  i.  416. 

ganglia  of,  i.  214. 

superficial  petrosal,  i.  69. 

plantar,  ii.  354. 

roots  of,  i.  214. 

facial,  i.  41,  69,  129. 

saphenous,  ii.  259. 

cervico-facial,  i.  129. 

communications  of,  i.  71. 

at  the  ankle,  ii.  343. 

chorda  tympani,  i.  69,  143. 

femoral,  ii.  259. 

interosseous,  i.  392. 

supposed  function  of,  i.  71. 

fibres,  i.  25. 

labial,  i.  127. 

circumflex,  i.  334,  346. 

fifth  cranial,  i.  40. 

lachrymal,  i.  94. 

clavicular,  i.  193, 

first  cranial,  i.  38. 

lateral    cutaneous,    of    the    ab- 

cochlear, i.  78. 

spinal,  i.  213. 

domen,  ii.  7. 

communicans    peronei,   ii.    287, 

fourth  cranial,  i.  40. 

lesser    internal    eutaneous,    of 

303. 

sacral,  ii.  161. 

Wrisberg,  i.  360. 

communicantes,  i.  207. 

from  otic  ganglion,  i.  144. 

sciatic,  ii.  221,  262. 

communicating  filaments  of,  in 

frontal,  i.  93. 

splanchnic,  i.  320. 

the  forearm,  i.  394. 

gastric  plexus  of  Auerbach,  ii. 

lingual,  i.  143. 

course  and  relations  of  left  pneu- 

39. 

*  division  of,  i.  169. 

mogastric,  i.  318. 

of  Meissner,  ii.  39, 

*  position  for  division  of,  in 

of   right   pneumogastric,  i. 

genito-crural,  ii.  13,  79. 

cancer  of  the   tongue,  i. 

317. 

glosso-pharyngeal,    i.    43,    134, 

144. 

crural    branch    of    the    genito- 

169,  205. 

long  ciliary,  i.  93. 

crural,  ii.  245. 

ganglia  of,  i.  205. 

pudendal,  ii.  144. 

cutaneous,  of  the  abdomen,  ii.  7. 

great  auricular,  i.  63,  129. 

sub-scapular,  i.  346. 

of  the  back,  ii.  175. 

occipital,  i.  11, 193,  213,  214. 

lumbar  spinal,  ii.  8. 

of  the  buttocks,  ii.  221. 

sciatic,  ii.  156,  227. 

lumbo-sacral,  ii.  156. 

of  the  dorsum  of  the  foot, 

high  division  of,  ii.  224. 

median,  i.  351,  356,  357. 

ii.  341. 

in  the  thigh,  ii.  265. 

at  the  elbow,  i.  368. 

of  the   popliteal   space,   ii. 

point  of  division  of,  ii. 

in  relation  to  the  anterior 

284. 

285. 

annular  ligament,  i.  416. 

of  the  thigh,  ii.  244. 

splanchnic,  i.  320 ;  ii.  77. 

in  the  forearm,  i.  393. 

cutaneous  palmar  branch,  i.  393. 

groove  for  ulnar,  i.  348. 

mental,  i.  128,  143. 

deep  cervical  plexus,  i.  206. 

hallucal,  ii.  341. 

middle  cardiac,  i.  219. 

palmar  branch  of  ulnar,  i. 

hypoglossal,  i.  44,  134,  167,  265. 

cutaneous,  of  the  thigh,  ii. 

415. 

ilio-hypogastric,   ii.   13,   79,  84, 

244,  259. 

descendens    hypoglossi,    i.    167, 

216. 

motor,  buccal,  i.  130. 

205. 

ilio-inguinal,  ii.  13,  79,  84. 

malar,  i.  129. 

digital,  i.  416. 

incisor,  i.  143. 

oculi,  i.  91. 

distribution     of,      on      the 

inferior  cardiac,  i.  220. 

of  face,  i.  128. 

dorsum    of    the    foot,    ii. 

dental,  i.  143. 

of  masseter  muscle,  i.  123. 

343. 

gluteal,  ii.  156. 

to  pterygoid  muscles,  i.  138. 

distribution  of,  on  the  sole 

laryngeal,  explanation  of  its 

muscular  branches  of  median  in 

of  the  foot,  ii.  354. 

recurrent  course,  i.  186. 

the  forearm,  i.  393. 

distribution  of,  on  the  hand,  i. 

maxillary,  i.  41,  142. 

of  brachial  plexus,  i.  345. 

417. 

or    recurrent    laryngeal,    i. 

musculo-cutaneous,  i.  352,  357; 

dorsal  branch  of  ulnar,  i.  378. 

185. 

ii.  341. 

dorsi-lumbar,  ii.  78. 

pudendal,  ii.  163. 

musculo-spiral,  i.  354,  360. 

eighth  cranial,  i.  41. 

infra-maxillary,  i.  130. 

in  the  forearm,  i.  394. 

eleventh  cranial,  i.  43. 

infra-orbital,  i.  145. 

liability  of,  to  injury  in  con- 

external anterior  thoracic,  i.  346. 

infra-trochlear,  i.  93. 

tusion  or  fractures,  i.  361. 
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Nerve  or  nerves : 

Nerve  or  nerves : 

Nerve  or  nerves : 

mylo-hyoid,  i.  143,  199. 

peroneal,  ii.  265,  285. 

recurrent  gluteal,  ii.  156. 

nasal,  i.  93. 

external   cutaneous   branch 

laryngeal,  i.  226,  268. 

from    the    spheno-palatine 

of,  in  the  leg,  ii.  302. 

right  pneumogastric,  ii.  78. 

ganglia,  i.  115. 

in  relation  to  tendon  of  the 

sciatic,   branch,  of,  to  obturator 

of  infra-orbital,  i.  127. 

biceps  muscle,  ii.  287. 

internus  muscle,  ii.  228, 

of  ophthalmic,  i.  115. 

pharyngeal,  i.  204. 

relation  of,  to  hip-joint,  ii. 

naso-lobular,  i.  110. 

plexus  of,  i.  175,  204. 

228. 

naso-palatine,  i.  115. 

phrenic,  i.  221,  268,  322,  345. 

second  cranial,  i.  38. 

ninth  cranial,  i.  43. 

plantar,  ii.  354. 

sensory,  of  nose,  i.  115. 

obturator,  ii.  79,  236. 

plexus,  posterior  cervical,  i.  214. 

of  orbit,  i.  93. 

accessory,  ii.  80. 

pneumogastric,  i.  43,   134,  204, 

seventh  cranial,  i.  41. 

cutaneous   branches   of,   ii. 

222,  225 ;  ii.  23,  39. 

short  or  external  saphenous,  ii. 

245. 

branches  of,  i.  204. 

287. 

oculo-motor,  i.  39. 

communicating  branches  of, 

sixth  cranial,  i.  41. 

oesophageal,  i.  317. 

with  the  brachial  plexus, 

small  occipital,  i.  11,  193. 

of  Lancisi,  i.  57. 

i.  205. 

petrosal,  i.  69,  144. 

of  the  axillary  folds,  i.  339. 

ganglion  of  the  root,  i.  204. 

sciatic,  ii.  156,  262. 

of  the  bladder,  ii.  133. 

of  the  trunk,  i.  204. 

on  the  calf  of  the  leg, 

of  the  breast,  i.  251. 

pulmonary    plexuses    of,    i. 

ii.  303. 

of  the  colon,  ii.  47. 

267. 

smaller  splanchnic,  i.  320. 

of  the  cornea,  i.  88. 

within  the  thorax,  i.  317. 

spinal,  i.  203. 

of  the  dura  mater,  i.  19. 

popliteal,  ii.  228,  265,  287. 

accessory,   i.   44,    134,   198, 

of  the  heart,  i.  285. 

posterior    auricular    branch    of 

205. 

of  the  hip-joint,  ii.  235. 

facial,  i.  11,  63. 

accessory  portion  of,  i.  206. 

of  the  iris,  i.  101. 

branch    of    internal    cuta- 

spinal portion  of,  i.  206. 

of  the  kidney,  ii.  64. 

neous,  i.  378. 

splanchnic,  i.  319;  ii.  207. 

of  the  larynx,  i.  185. 

branch    of   muscular    cuta- 

splenic, i.  207. 

of  the  liver,  ii.  55. 

neous,  i.  378. 

sternal,  i.  193. 

of  the  nose,  i.  110. 

dental,  i.  145. 

sterno-mastoid,  i.  207. 
sub-costal,  i.  7. 

of  the  pancreas,  ii.  59. 

division   of   external   cuta- 

of the  pericardium,  i.  274. 

neous   of  musculo-spiral, 

subcutaneous  malge,  i.  128. 

of  the  pinna,  i.  63. 

i.  378. 

sub-occipital,  i.  214. 

of  the  prostate  gland,  ii.  135. 

dorsal  spinal,  ii.  175. 

posterior  division  of,  i.  213. 

of  the  rectum,  ii.  47. 

external  cutaneous,  i.  360. 

sub-scapular,  i.  346. 

of  the  scalp,  i.  10. 

internal  cutaneous,  i.  360. 

superficial  cervical,  i.  130,  192. 

of  the  seminal  vesicles,  ii.  151. 

interosseous,  i.  394. 

over  parotid  region,  i. 

of  the  small  intestine,  ii.  44. 

lateral  cutaneous,  i.  339. 

133. 

of  the  spleen,  ii.  60. 

obturator,  ii.  262. 

of  the  penis,  ii.  141. 

of  the  supra-renal  capsules,  ii.  68. 

thoracic     or     external     re- 

palmar, i.  416. 

of  the  testicle,  ii.  149. 

spiratory  of  Bell,  i.  345. 

perineal,  ii.  161. 

of  the  vagina,  ii.  118. 

tibial,  ii.  317,  319. 

superior  cardiac,  i.  219. 

of  Wrisberg,  i.  71. 

ulnar  cutaneous,  i.  394. 

gluteal,  ii.  156,  223,  224. 

olfactory,  i.  38,  116. 

pronator  quadratus,  i.  384. 

laryngeal,  i.  185,  204. 

ophthalmic,  i.  41. 

radii  teres,  i.  379. 

maxillary,  i.  127,  142. 

paralysis  of,  i.  94. 

teres,  i.  393. 

supra-clavicular,  i.  229. 

optic,  i.  38,  95. 

pterygoid,  external,  i.  138. 

supra-maxillary,  i.  130. 

passage     of,     through     the 

internal,  i.  138. 

supra-orbital,  i.  10,  94. 

sclerotic  coat,  i.  96. 

pudic,  ii.  156,  161,  167,  228. 

supra-scapular,  i.  330,  345. 

orbital  branch  of  superior  max- 

in the  female  perineum,  ii. 

supra-trochlear,  i.  10,  93. 

illary,  i.  11. 

173. 

sympathetic,  cervical  portion  of, 

ovarian  plexus  of,  ii.  125. 

to  the  penis,  ii.  142. 

i.  219. 

palatine,  i.  161. 

pulmonary,  i.  271. 

in  the  neck,  i.  195. 

palpebral,  i.  127. 

radial,  i.  391,  394,  408. 

in  the  pelvis,  ii.  157. 

patellar,  ii.  260,  303. 

where  it  becomes  superficial 

of  the  abdomen,  ii.  77. 

perforating  cutaneous,  ii.  156. 

in  the  forearm,  i.  378. 

solar  plexus  of,  ii.  39. 

of  fourth  sacral,  ii.  221. 

recurrent    articular    branch    of 

temporo-facial,  i.  129. 

perineal,  ii.  144,  165,  228. 

anterior  tibial,  ii.  309. 

temporo-malar,  i.  127. 
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Nerve  or  nerves : 

Nucleus,  olivary,  i.  45. 

Optic  nerve,  i.  95. 

tenth  cranial,  i.  43. 

pulposus,  ii.  188. 

nerves,  origin  of,  i.  38. 

third  cranial,  i.  39. 

Nymphse,  ii.  169. 

papillae,  i.  105. 

to  tensor  palati  muscle,  i.  161. 

thalami,  i.  52. 

triangles  of,  i.  198. 

O. 

function  of,  i.  59. 

trifacial,  i.  41. 

tracts,  i.  3S. 

trochlear,  i.  40,  92. 

Obelion,  i.  6. 

Ora  serrata,  i.  105. 

twelfth  cranial,  i.  44, 

Obex,  i.  50. 

Orbit,  sensory  nerves  of,  i.  93. 

tympanic   branch  of  the  facial, 

Oblongata,  medulla,  i.  44. 

Orbital  region,  i.  79. 

i.  69. 

Obturator  membrane,  ii.  104. 

Orbits,  bones  forming,  i,  80. 

ulnar,  i.  359,  392,  393,  409. 

nerve  in  the  thigh,  ii.  261. 

walls  of,  i.  79. 

at  the  elbow,  i.  369. 

Occipital  artery,  i.  8. 

Organ  of  Corti,  i.  74. 

in  relation  to  the  anterior 

lymphatics,  i.  10. 

of  Rosenmuller,  ii.  115. 

annular  ligament,  i.  415. 

veins,  i.  9. 

Os  calcis,  ii.  323. 

vagus,  i.  43. 

Oculo-motor  nerves,  origin  of,  i.  39. 

fractures  of,  ii.  361. 

vaso-constrictor,  i.  300. 

Odontoblasts,  i.  153. 

cordis,  i.  284. 

vaso- dilator,  i.  300. 

*  (Esophagotomy,  operation  of,  i.  315. 

trigonum,  ii.  323. 

vaso-motor,  i.  299. 

(Esophagus,  i.  315. 

Ossicles,  i.  65,  67. 

about  facial  artery,  i.  124. 

arteries  of,  i.  317. 

Ossification  of  the  bone  of  the  arm. 

of  iris,  i.  102. 

at  the  root  of  the  neck,  i.  268. 

i.  361. 

vestibular,  i.  78. 

coats  of,  i.  317. 

of  the  bones  of  the  forearm,  i. 

Vidian,  i.  69,  141,  142. 

constrictions  of,  i.  315. 

396. 

Nervi  communicantes,  ii.  207. 

diameter  of,  i.  316. 

of  the  bones  of  the  hand,  i.  418. 

Neural  canal,  ii.  181. 

lateral  curves  of,  i.  316. 

of  the  bones  of  the  leg,  ii.  321. 

Neuroglia  of  Virchow,  ii.  199. 

relations  of,  to  the  vertebral  col- 

of the  bones  of  the  pelvis,  ii. 

Nipple,  relative  position  of,  i.  250. 

umn,  i.  315. 

104. 

Nipple-line  unreliable,  i.  311. 

Olecranon  process,  i.  362. 

of  the  bones  of  the  wrist,  i.  418. 

Nipples,  i.  250. 

Olfactory  bulbs,  i.  38. 

of  the  femur,  ii.  269. 

Nodi  valvulse  mitralis,  i.  283. 

cells,  i.  114. 

of  the  foot,  ii.  367. 

Nodulus  of  the  cerebellum,  i.  47. 

Olivary  bodies,  i.  45. 

Otic  ganglion,  i.  144. 

Normal  length  of  the  right   and  left 

nucleus,  i.  45. 

Otoliths,  i.  75. 

lower  limbs,  ii.  267. 

Omenta,  ii.  28. 

Ovaries,  ii.  115,  124. 

Nose,  arteries  of,  i.  110. 

Omentum,  gastro-colic,  ii.  35. 

anatomy  of,  ii.  124. 

cartilaginous    framework    of,   i. 

gastro-hepatic,  ii.  35. 

development  of,  in  the  foetus,  ii. 

108. 

gastro-splenic,  ii.  35. 

115. 

lobule  of,  i.  110. 

greater,  ii.  20,  35. 

position  of,  ii.  115. 

lymphatic  vessels  of,  i.  111. 

layers  of  the  greater,  ii.  32. 

Oviducts,  ii.  113. 

nerves  of,  i.  110. 

of  the  lesser,  ii.  32. 

■  region  of,  i.  107. 

lesser,  ii.  20,  35. 

P. 

skeleton  of,  i.  107. 

Opening,  auriculo-ventricular,  i.  278. 

Nostrils,  exploration  of,  i.  114. 

deep  abdominal,  ii.  16,  87. 

Pacchionian  bodies,  i.  16. 

Notch,  cotyloid,  ii.  103,  230. 

femoral,  ii.  94. 

depressions,  i.  15. 

great,  of  scapula,  i.  331. 

left  auriculo-ventricular,  i.  283. 

Pacinian  bodies  upon  the  cutaneous 

iliac,  ii.  230. 

right     auriculo-ventricular,     i. 

nerves  in  the  foot,  ii.  340. 

of  Rivinus,  i.  65. 

279. 

corpuscles,  i.  417. 

sigmoid,  i.  136. 

saphenous,  ii.  95,  96. 

Palate,  arteries  of,  i.  159. 

supra-orbital,  i.  5. 

superficial  abdominal,  ii.  11. 

cleft,  in  association  with  hare- 

supra-scapular, i.  233,  330. 

*  Operation  of  trephining  for  tapping 

lip,  i.  148. 

supra-sternal,  i.  246. 

lateral  ventricles,  i.  60. 

cleft  of,  i.  156. 

thyroid,  i.  176. 

Opercular  lobe,  area  of,  i.  35. 

closure  of,  i.  156. 

Nuck,  canal  of,  ii.  92,  116. 

Operculum,  i.  29. 

hard,  i.  147,  156. 

Nuclei  laterales,  i.  46. 

Ophryon,  i.  5,  35. 

muco-periosteal   covering  of,   i. 

Nucleus  amygdalae,  i.  54. 

Ophthalmic  artery,  i.  94. 

157. 

caudate,  i.  54. 

ganglion,  i.  94. 

pillars  of,  anterior  and  posterior, 

gracilis,  i.  46. 

veins,  i.  95. 

i.  157. 

lenticular,  i.  54. 

Optic  commissure,  i.  38. 

raphe  of,  i.  157. 

of  fibro-cartilage,  i.  215. 

foramina,  i.  38. 

soft,  i.  157. 

of  lens,  i.  103. 

lobes,  i.  50. 

Palm  of  the  hand,  i.  409. 
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Palm,  subcutaneous  tissue  of,  i.  411. 

Pelvis,  floor  of,  ii.  127. 

Peritoneum,    reflections    of,    in    the 

Palmar  arch,  deep  arterial,  i.  415. 

inlet  and  outlet  of,  ii.  109. 

female,  ii.  31. 

posterior,  i.  392. 

landmarks  of,  ii.  102. 

over  male  viscera,  ii.  125. 

superficial  arterial,  i.  414. 

nerves  within,  ii.  129. 

over   the  pelvic  viscera  in 

fascia,  i.  411. 

region  of,  ii.  101. 

the  female,  ii.  112. 

development  of,  i.  412. 

true,  ii.  109. 

relations  of,  to  the  perineum,  ii. 

expansions  of,  i.  412. 

veins  of,  ii.  156. 

46. 

Pancreas,  ii.  57. 

viscera  of  the  female,  ii.  111. 

vesico-uterine  fold  of,  ii.  112. 

position  of,  ii.  28. 

Penis,  ii.  140. 

visceral  layer  of,  ii.  31. 

Pancreatic  accessory  duct,  ii.  59. 

dorsal  vein  of,  ii.  142. 

Peroneal  or  splint  bone,  ii.  297. 

fluid,  ii.  59. 

glans,  ii.  137. 

Pes  accessorius,  i.  55. 

Papilla  spiralis  acoustica,  i.  77. 

malformations  of,  ii.  143. 

anserinus,  i.  129,  135. 

Papillae  circumvallatae,  i.  161. 

superficial  fascia  of,  ii.  141. 

cervicis,  i.  193. 

filiform,  i.  162. 

nerves  of,  ii.  141. 

hippocampi,  i.  52,  57. 

fungiformes,  i.  162. 

vessels  of,  ii.  141. 

Petit,  canal  of,  i.  103. 

of  the  eyelids,  i.  85. 

Pericardium,  i.  271. 

Petit's  triangle,  ii.  9,  177,  215. 

of  the  hand,  i.  411. 

attachment  to  the  diaphragm,  i. 

Peyer,  glands  of,  ii.  41. 

sensitive,  of  the  nipple,  i.  250. 

273. 

Peyer's  patches,  ii.  43. 

sensury,  of  the  lips,  i.  148. 

invagination  of  the  serous  layer 

Phalanges,  i.  396,  401. 

Parietal  lymphatics,  i.  10. 

over  the  vessels  at  the  root  of 

of  the  foot,  ii.  322,  336. 

Paroophoron,  i.  115. 

the  heart,  i.  274. 

proximal,  medial,  and  distal,  of 

Parotid  fascia,  i.  130. 

layers  of,  i.  274. 

the  hand,  i.  401. 

gland,  deep  surface  of,  i.  134. 

nutrient  arteries  of,  i.  274. 

proximal,  medial,  and  distal,  of 

dissection  of,  i.  135. 

serous  fluid  within,  i.  274. 

the  foot,  ii.  336. 

extirpation  of,  i.  135. 

Perichondrium  over  the  nasal  carti- 

ungual, i.  401. 

lobes  of,  i.  134. 

lages,  i.  109. 

Pharyngeal  recess,  i.  173. 

region  of,  i.  130. 

Pericranium,  i.  13. 

tonsils,  i.  173. 

relations  of,  i.  131. 

Perilymph,  i.  74. 

Pharynx,  i.  171. 

Pars  ciliaris,  i.  105. 

Perineal  body,  ii.  152,  168. 

arteries  of,  i.  175. 

intermedia,  ii.  172. 

Perineum,  central  point  of,  ii.  159. 

naso-,  i.  173. 

of  Wrisberg,  i,  41. 

tendon  of,  ii.  161. 

oro-,  i.  173. 

Passage,  cervico-axillary,  i.  339. 

depth  of,  in  different  bodies,  ii. 

Phleboliths,  ii.  129. 

Patella,  ii.  271. 

160. 

Phrenic  arteries,  i.  322. 

dislocation  of,  ii.  292. 

framework  of,  ii.  158. 

Pia  mater,  i.  21. 

fracture  of,  ii.  291. 

in  the  female,  ii.  167. 

of  the  spinal  cord,  ii,  195. 

relations  of,  to  the  condyles  of 

in  the  male,  ii.  158. 

Piles,  external,  ii.  159. 

the  femur  in  the  various  posi- 

intermuscular triangle  of,  ii.  163. 

Pillars  of  the  superficial  abdominal 

tions,  ii.  272. 

region  of,  ii.  158. 

opening,  ii.  11. 

Patellar  arterial  rete,  ii.  283. 

relative  position  of  the  perito- 

Pineal gland,  i.  51. 

plexus  of  nerves,  ii.  284,  303. 

neum  to,  ii.  168. 

Pinna,  i.  60. 

Peduncles  of  the  cerebellum,  i.  49. 

skin  of,  ii.  158. 

arteries  of,  i.  63. 

of  the  pineal  gland,  i.  51. 

subcutaneous  tissue  of,  ii.  159. 

nerves  of,  i.  63. 

Pelvic  cavity,  contents  of,  ii.  111. 

triangular     ligament,    posterior 

veins  of,  i.  63. 

cellulitis,  ii.  115,  128. 

layer  of,  ii.  166. 

J-  Pirogoff's  amputation,  ii.  362. 

fascia,  ii.  126. 

Periosteal  flap  in  amputations  of  the 

Piso-cuneiform  joint,  i.  398. 

girdle,  ii.  101. 

femur,  ii.  269. 

Pituitary  body,  i.  39. 

lymphatic  vessels,  ii.  157. 

Peritoneum,  ii.  28,  30. 

Plantar  arteries,  ii.  353. 

sympathetic  nerve,  ii.  157. 

course  of,  in  the  adult,  ii.  31. 

wounds  of,  ii.  355. 

plexus,  ii.  157. 

greater  cavity  of,  ii.  33. 

deep  arch,  ii.  353. 

viscera  of  the  male,  ii.  125. 

lesser  cavity  of,  ii.  33. 

fascia,  ii.  347. 

Pelvis,  ii.  101. 

parietal,  at  the  groin,  ii.  87. 

foreign   bodies   beneath,  ii. 

axis  of,  ii.  111. 

layer  of,  ii.  30. 

348. 

brim  of,  ii.  102. 

of  abdomen,  ii.  17. 

nerves,  ii.  354. 

cavity  of,  ii.  109. 

recto-uterine  fold  of,  ii.  112. 

superficial  arch,  ii.  353. 

diameters  of,  ii.  110. 

recto-vesical    pouch    of,    ii.    46, 

triangle,  ii.  352. 

differences    between    male    and 

125. 

Plasma,  i.  301. 

female,  ii.  111. 

reflections   of,    depending    upon 

Pleura,  attachment  of,  to  the  eleventh 

false,  ii.  109. 

growth,  ii.  30. 

rib,  ii.  217. 

* 
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Pleura,  cavity  of,  i.  261. 

PlicEe  sigmoideae,  ii.  45. 

Process,  funicular,  ii.  92. 

*  operation   of    tapping,   i. 

Pneumogastric    nerve,    auricular 

hamular,  of  sphenoid  bones,  i. 

261. 

branch  of,  i.  11. 

158. 

costalis,  i.  261. 

in  the  neck,  i.  204. 

malar,  i.  145. 

parietal  layer  of,  i.  261. 

origin  of,  i.  43. 

nasal,  i.  145. 

pulmonis,  i.  261. 

nerves  within  the  thorax,  i.  317. 

olecranon,  i.  362. 

visceral  layer  of,  i.  261. 

Pomum  Adami,  i.  176, 189. 

in  relation  to  epicondyle  of 

Pleurae,  i.  260. 

Pons  hepatis,  ii.  52. 

humerus,  i.  367. 

height  upon  right  and  left  side 

Varolii,  i.  46. 

olivary,  of  sphenoid  bone,  i.  38. 

at  the  root  of  the  neck,  i.  262. 

Popliteal  artery,  ii.  287. 

palate,  i.  145,  147. 

limitations  of  their   reflections, 

fascia,  ii.  284. 

styloid,  i.  169. 

i.  262. 

the  cause  of  varices,  ii.  285. 

supra-condyloid,  i.  351. 

Pleural  sinuses,  i.  252. 

space,  ii.  271,  284. 

vermiform,  ii.  27. 

Plexus,  aortic,  ii.  78. 

boundaries  of,  ii.  264. 

Processes,  alveolar,  i.  145. 

brachial,  ii.  204. 

cutaneous  nerves  of,  ii.  284. 

ciliary,  i.  99. 

cceliac,  ii.  78. 

lymphatic  glands  of,  ii.  290. 

mastoid,  i.  6. 

diaphragmatic,  i.  322, 

relation  of  contents   of,   ii. 

nasal,     of     superior     maxillary 

extra-spinal,  ii.  180. 

285. 

bones,  i.  108. 

gastric,  ii.  78. 

skin  over,  ii.  284. 

transverse,  of  dorsal   vertebras, 

haemorrhoidal  venous,  ii.  47. 

vein,  ii.  289. 

i.  242. 

hepatic,  ii.  78. 

Portal  fissure,  ii.  52. 

ungual,  i.  402. 

hypogastric,  ii.  78,  142. 

vein,  ii.  54. 

Processus  cochleariformis,  i.  67. 

inferior  mesenteric,  ii.  78. 

Portio  dura,  i.  41. 

e  cerebello  ad  testes,  i.  49. 

rectal,  ii.  157. 

mollis,  i.  42. 

unciformis  of  brain,  i.  32. 

lumbar,  ii.  204. 

Porus  opticus,  i.  96,  105. 

Promontory,  i.  66. 

of  spinal  nerves,  ii.  78. 

Position  of  lower  borders  of  internal 

sacro-vertebral,  ii.  187. 

median  aortic  lymphatic,  ii.  80. 

oblique  and  transversalis  muscles, 

Prostate  gland,  ii.  134. 

mesenteric,  ii.  78. 

ii.  86. 

anatomy  of,  ii.  134. 

mesentericus  of  Auerbach,  ii.  44. 

Posterior  auricular  artery,  i.  8. 

arteries  of,  ii.  135. 

oesophageal,  i.  318. 

veins,  i.  9. 

lobes  of,  ii.  134. 

of  cervical  nerves,  ii.  204. 

nares,  i.  114. 

nerves  of,  ii.  135. 

of  Meissner,  ii.  44. 

*  tibial   artery,    ligation    of,    ii. 

veins  of,  ii.  135. 

pampiniformi,  ii.  149. 

318. 

Prostatic  fluid,  ii.  135. 

patellar,  of  nerves,  ii.  284. 

line    of    reference    for,    ii. 

mucous  glands,  ii.  135. 

pelvic,  ii.  157. 

318. 

sinus,  ii.  135. 

phrenic,  ii.  78. 

Pott's  disease,  ii.  190. 

Protuberance,  external  occipital,  i.  6. 

prostatic,  ii.  157. 

fraoture,  ii.  320. 

Psoas  abscess,  ii.  70. 

pterygoid,  i.  141. 

at  the  ankle,  ii.  360. 

Pterion,  i.  2,  33. 

radial  dorsal,  of  hand,  i.  408. 

Pouch,  intersigmoid,  ii.  37. 

Pubis,  ii.  102. 

renal,  ii.  78. 

of  Douglas,  ii.  31. 

crest  of,  ii.  103. 

sacral,  ii.  156,  204. 

recto-uterine,  ii.  31. 

mons,  ii.  6. 

solar,  ii.  78. 

recto-vaginal,    of    Douglas,    ii. 

spine  of,  ii.  103. 

spermatic,  ii.  78. 

112. 

Pudendum,  ii.  169. 

splenic,  ii.  78. 

recto-vesical,  ii.  31. 

Pulmonary  capillaries,  i.  270. 

supra-renal,  i.  322;  ii.  78. 

sub-coecal,  ii.  25. 

emphysema,  i.  270. 

tonsillar,  i.  171. 

vesico-uterine,  ii.  31. 

veins,  i.  270. 

ulnar  dorsal,  of  hand,  i.  408. 

Pouches,  inguinal,  ii.  19,  87. 

Pulps  of  the  fingers,  i.  411. 

uterine,  ii.  157. 

Poupart's  ligament,  ii.  9,  84. 

Pulse,  arterial,  i.  307. 

vaginal,  ii.  157. 

Prseputium  clitoridis,  ii.  169. 

respiratory,  i.  307. 

vente  pampiniformi  of  ovary,  ii. 

Prepuce,  ii.  140. 

Pulse-area,  i.  391. 

125. 

Process,  acromion,  i.  330. 

Pulvinar  of  the  brain,  i.  52. 

vesical,  ii.  157. 

coracoid,  i.  330. 

of  the  larynx,  i.  179. 

Plexuses,  cardiac,  i.  285. 

coronoid,  of  lower  jaw,  i.  136, 

Puncta  lachrymalia,  i.  82. 

choroid,  i.  23,  52. 

150. 

of  the  eyelids,  i.  85. 

coronary,  i.  287. 

of  ulna,  i.  362. 

vasculosa,  i.  58. 

pulmonary,  i.  285,  318. 

ensiform,  or  metasternum,  i.  246. 

Punctum  caacum,  i.  105. 

Plica  in terdigi talis,  i.  411. 

external  angular,  of  orbits,  i.  5, 

Pupil,  i.  100. 

semilunaris,  i.  85;  ii.  15. 

80. 

muscular  fibres  of,  i.  100. 
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Pupil,  size  of,  i.  100. 

Region,  lumbar,  ii.  215. 

Retina,  central  artery  of,  and  vein, 

Pyloric  antrum,  ii.  24. 

right  and  left,  ii.  5. 

i.  96. 

gastric  glands,  ii.  39. 

of  the  abdomen,  ii.  1. 

ganglionic  cells  of,  i.  106. 

sphincter,  ii.  38. 

of  the  ankle,  ii.  322. 

hyaloid  surface  of,  i.  105. 

Pylorus,  formation  of,  ii.  39. 

of  the  arm,  i.  348. 

layers  of,  i.  106. 

Pyramid,  anterior,  of  the  tympanum, 

of  the  axilla,  i.  337. 

rods  and  cones  of,  i.  106. 

i.  67. 

of  the  back,  ii.  173. 

Rib,  angle  of,  i.  242. 

Pyramidal  tract,  i.  58. 

of  the  ear,  i.  60. 

anomalous  eighth  true,  i.  241. 

Pyramids,  anterior,  of  the  medulla, 

of  the  elbow,  i.  362. 

body  or  shaft  of,  i.  242. 

i.  45. 

of  the  face,  i.  116. 

eleventh  and  twelfth,  i.  245. 

posterior,  of  the  medulla,  i.  45. 

of  the  foot,  ii.  322. 

first,  i.  243. 

of  the  forearm,  i.  372. 

neck  of,  i.  242. 

R. 

of  the  hand,  i.  396. 

occasional  rudimental  thirteenth, 

of  the  head,  i.  1. 

i.  245. 

Radial  artery,  i.  389. 

of  the  knee,  ii.  271. 

second,  i.  43. 

branches  of,  in  the  forearm,  i. 

of  the  larynx,  i.  175. 

spiral  shape  of,  i.  243. 

389. 

of  the  leg,  ii.  294. 

tenth,  i.  243. 

ligation  of,  i.  391. 

of  the  mouth,  i.  148. 

tuberosity  of,  i.  242. 

line  of  reference  of,  i.  391. 

of  the  neok,  i.  187. 

Ribs,  i.  240. 

venae  comites  of,  i.  389. 

deep  fascia  of,  i.  193. 

false  or  asternal,  i.  241. 

Radiatio  thalami,  i.  59. 

of  the  nose  and  the  nasal  cavi- 

floating, i.  241. 

Radius,  anterior  crest  of,  i.  373. 

ties,  i.  107. 

fractures  of,  i.  245. 

articular  surface  of  lower  end  of, 

of  the  orbit  and  the  eye,  i.  79. 

mode  of  counting,  i.  310. 

i.  393. 

of  the  parotid  gland,  i.  130. 

obliquity  of,  i.  240,  248. 

carpal  articular  surface  of,  i.  373. 

of  the  pelvis,  ii.  101. 

relation  in  respiration,  i.  309. 

fracture  of  lower  end  of,  i.  395. 

of  the  perineum,  ii.  158. 

true  or  sternal,  i.  241. 

head  of,  i.  363. 

of  the  shoulder,  i.  323. 

vertebral  extremities  of,  i.  241. 

interosseous  edge  of,  i.  373. 

of  the  thigh,  ii.  240. 

Richet's  fascia,  ii.  17. 

lower   end  of,  cancellous  struc- 

of the  thorax,  i.  240. 

Rictus  oculi,  i.  81. 

ture  of,  i.  395. 

of  the  wrist,  i.  396. 

Ridge  between  the  manubrium  and 

extremity  of,  i.  373. 

pterygo-maxillary,  i.  136. 

gladiolus  of  the  sternum,  i.  245, 

neck  of,  i.  363. 

right    and    left    hypochondriac, 

310. 

ossification  of,  i.  396. 

ii.  5. 

Ridges,  deltoid,  i.  335. 

shaft  of,  i.  373. 

right  and  left  hypogastric,  ii.  5. 

superciliary,  i.  5. 

styloid  process  of,  i.  373. 

superior  maxillary,  i.  144. 

supra-condyloid,  i.  348. 

tubercle  of,  i.  363. 

umbilical,  ii.  5. 

temporal,  i.  5. 

ulnar  depression  of,  i.  373. 

urethral,  deep  fascia  of,  ii.  163. 

Rima  glottidis,  i.  180. 

Raphe  of  corpus  callosum,  i.  57. 

superficial  fascia  of,  ii.  161. 

uro-genitalia,  ii.  169. 

posterior,  of  pharynx,  i.  172. 

Reil,  island  of,  i.  32. 

Rivinus,  ducts  of,  i.  164. 

Receptaculum  chyli,  ii.  80,  81. 

Reissner,  membrane  of,  i.  74. 

notch  of,  i.  65. 

Recess,  pharyngeal,  i.  173. 

Renal  arteries,  ii.  63. 

Rolando,  fissure  of,  i.  27. 

Rectum,  ii.  45. 

labyrinth,  ii.  62. 

Rostrum  of  corpus  callosum,  i.  57. 

arteries  of,  ii.  47. 

veins,  ii.  64. 

Rugse  of  the  stomach,  ii.  38. 

digital  examination  of,  ii.  152. 

Reservoir  of  Pecquet,  ii.  81. 

in  the  female,  ii.  118. 

Restiform  bodies,  i.  45. 

S. 

* 

in  the  male,  ii.  151. 

Rete  acromiale,  i.  341. 

muscular  coat  of,  ii.  46. 

carpi,  i.  415. 

Sac,  lachrymal,  i.  86. 

nerves  of,  ii.  47. 

anterior    and    posterior,   i. 

Saccule,  i.  75. 

prolapsus  of,  ii.  46. 

389,  392. 

Sacculus  laryngis  of  Morgagni,  i.  179. 

relations  of,  ii.  45. 

mirabile,  i.  299. 

Sacral  lymphatic  plexus,  ii.  157. 

veins  of,  ii.  47. 

neural,  anterior  and  poste- 

plexus, ii.  204. 

Region,  anal,  ii.  158. 

rior,  i.  315. 

plexus  of  nerves,  ii.  156. 
Sacro- vertebral  angle,  ii.  187. 

epigastric,  ii.  5. 

nasi,  i.  115. 

geni to-urinary,  ii.  158. 

olecrani,  i.  355,  370,  392. 

promontory,  ii.  187. 

gluteal,  ii.  220. 

patellar,  ii.  283. 

Sacrum,  ossification  of,  ii.  108. 

inguinal,  ii.  5,  81. 

testis,  ii.  147. 

promontory  of,  ii.  107. 

ischio-rectal,  ii.  158. 

venosum  dorsale  pedis,  ii.  341. 

Saliva,  i.  131. 

fat  in,  ii.  160. 

Retina,  i.  105. 

Santorini,  cartilages  of,  i.  178. 
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Saphenous  opening,  ii.  95. 
Scala  media,  i.  73. 

tympani,  i.  73. 

vestibuli,  i.  73. 
Scalp,  i.  7. 

aponeurosis  of,  i.  13. 

arteries  of,  i.  8. 

cutaneous  muscle  of,  i.  11. 

lymphatic  vessels  of,  i.  10. 

nerves  of,  i.  10. 

veins  of,  i.  9. 
Scalp-hairs,  i.  8. 
Scaphoid  bone,  ii.  324. 
Scapula,  i.  328. 

borders  of,  i.  328. 

bursse  in  connection  with,  i.  329. 

glenoid  cavity  over,  i.  331. 

head  of,  i.  331. 

inferior  angle  of,  i.  329. 

neck  of,  i.  331. 

proper  situation  of,  in  relation 
to  the  skeleton,  i.  328. 

*  removal  of,  i.  342. 

spine  of,  i.  328. 

sub-scapular  fossa  or  venter,  i. 
330. 

superior  and     inferior     spinous 
fossae  of,  i.  328. 
Scarpa,  foramen  of,  i.  147. 

triangle  of,  ii.  247,  254. 

relations  of  contents  of,  ii. 
254. 
Schneiderian  membrane,  i.  113. 
Sciatica,  ii.  228. 
Sclerotic  coat,  i.  88. 
Scoliosis,  ii.  190. 
Scrobiculus  cordis,  ii.  4. 
Scrotal  hernia,  ii.  91. 
Scrotum,  ii.  143. 

lymphatics  of,  ii.  144. 
Sella  turcica,  i.  39. 
Semen,  ii.  151. 

Semilunar     fibro-cartilages     of    the 
knee,  ii.  277. 

fold   of   the   bicipital    fascia,    i. 
352. 
Semilunaris,  hiatus,  i.  359. 
Seminal  cells,  ii.  148. 

granules,  ii.  151. 

vesicles,  ii.  150. 
Sensitive  area  of  the  finger-tips,  i. 

417. 
Sensorial  area  of  the  brain,  i.  36. 
Sensory  nerves  of  the  face,  i.  125. 
Septa,  lateral  plantar  intermuscular, 

ii.  348. 
Septum  crurale,  ii.  97. 

femorale,  ii.  97. 
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Septum  lucidum,  i.  53. 
pectiniforme,  ii.  141. 
scroti,  ii.  143. 

Serum,  i.  301. 

Sesamoid  bones  at  the  metacarpo- 
phalangeal joint  of  the  thumb,  i. 
402. 

Shaft,  humero-ulnar,  i.  376. 

Sheath,  sub-sternal  tubular,  i.  259. 

Sheaths,  tubular,  of  the  pericardium, 
i.  274. 

Shoulder,  *  dislocations  of,  i.  336. 

*  fractures  of,  i.  337. 
girdle,  i.  323. 
region  of,  i.  323. 

Shoulder-joint,  i.  332. 

*  amputation  at,  i.  337,  344. 
arteries  of,  i.  334. 

bursae  connected  with,  i.  334. 

motions  of,  i.  334. 

nerves  of,  i.  334. 
Sigmoid  cavity,  greater,  i.  362. 

lesser,  i.  363. 
Sinus  circularis  iridis,  i.  96. 

coronary,  i.  277. 

entrance  of,  i.  279. 

great  oblique,of  the  pericardium, 
i.  274. 

jugular,  i.  203. 

maximus,  i.  288. 

of  Morgagni,  i.  172. 

of  Valsalva,  i.  277,  284. 

pocularis,  ii.  136. 

prostaticus,  ii.  136. 

pulmonary,  of  Valsalva,  i.  282. 

superior  longitudinal,  i.  18. 

transverse,   of  the  perioardium, 
i.  274. 

tarsi,  ii.  323,  331. 

venosus,  i.  278. 
Sinuses,  cavernous,  i.  19,  125. 

frontal,  i.  5. 

lateral,  of  the  dura  mater,  i.  18. 

maxillary,  i.  144. 

of  the  dura  mater,  i.  18,  296. 

petrosal,  i.  18. 

pleural,  i.  262. 
Skin  covering  the  auricle,  i.  61. 

in  front  of  and  behind  the  ankle, 
ii.  339. 

in  the  perineal  region,  ii.  158. 

of  the  axilla,  i.  338. 

of  the  eyelids,  i.  81, 

of  the  sole  of  the  foot,  ii.  340. 

of  the  upper  part  of  the  thigh, 
ii.  94. 

over  the  anterior  surface  of  the 
thorax,  i.  249. 


Skin  over  the  arm,  i.  349. 

over  the  back  of  the  hand,  i.  408. 

over  the  buttocks,  ii.  220. 

over  the   dorsal    surface  of  the 
foot,  ii.  339. 

over  the  elbow,  i.  367. 

over  the  forearm,  i.  377. 

over  the  neck,  i.  190. 

over  the  nose,  i.  109. 

over  the  shoulder,  i.  323. 

over  the  temporal  region,  i.  14. 

over  the  wrist,  i.  406. 
Skull-cap,    inequality  of    its    thick- 
ness, i.  14. 
Solar  plexus,  ii.  78. 
Space,  crico  thyroid,  in  children,  i. 
184. 

extra-dural,  ii.  191. 

interosseous,  i.  376. 

importance  of  preservation 
of,  in  the  treatment  of 
fractures  of  the  forearm, 
i.  376. 

interpleural,  i.  263. 

occupied  by  parotid  gland,  i.  131. 

perineural,  of  eyeball,  i.  91. 

subarachnoidean,  ii.  193. 

sub-dural,  i.  21 ;  ii.  193. 

superficial  femoral,  ii.  247. 
Spaces,  anterior  perforated,  i.  22,  38. 

intercostal,  i.  247,  313. 

of  Fontana,  i.  97,  102. 

perineural,  ii.  48. 

perivascular,  ii.  48. 

posterior  perforated,  i.  22,  39. 

subarachnoidean,  i.  44. 
Speculum  rhomboideum,  i.  208. 
Speech-centre,  i.  30. 
Spermatic  artery,  ii.  149. 

cord,  constituents  of,  ii.  88. 
coverings  of,  ii.  88. 

duct,  ii.  88,  148. 

veins,  ii.  149. 
Spermatozoa,  ii.  148,  151. 
Sphincter,  prostatic,  ii.  135. 
Spina  bifida,  ii.  187,  193. 
Spinal  accessory  nerve,  origin  of,  i. 
43. 

column,  ii.  180. 

*  dislocations  of,  ii.  212. 

*  fractures  of,  ii.  212. 
weakest  point  of,  i.  218. 

cord,  ii.  195. 

anterior  and  posterior  cor- 

nua  of  gray  matter  of,  ii. 

197. 
anterior   white  commissure 

of,  ii.  196. 
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Spinal  cord,  caries  of,  ii.  213. 

Spinal  nerves,  relative  positions  of 

Stomach,  relations  of,  to  the  anterior 
wall  of  the  abdomen,  ii.  23. 

central  canal  of,  ii.  197. 

origins  of,  ii.  205. 

cervical  or  brachial  enlarge- 

sensory fibres  of,  ii.  207. 

serous  coat  of,  ii.  37. 

ment  of,  ii.  196. 

roots  of,  ii.  201. 

shape  of,  ii.  24. 

columns  of,  ii.  197. 

supposed    functions    of,    ii. 

in  the  child,  ii.  29. 

concussion  of,  ii.  212. 

207. 

submucous  coat  of,  ii.  38. 
vascular  tunic  of,  ii.  38. 

courses  of  nerve-fibres  of,  ii. 

trophic  fibres  of,  ii.  207. 

200. 

vaso-motor  fibres  of,  ii.  207. 

veins  of,  ii.  39. 

crossed  pyramidal  tract  of 

plexus  of  veins,  ii.  191. 

vertical  position  of,  ii.  24,  29. 

Turck,  ii.  201. 

veins,  ii.  203. 

Strise  acousticse,  i.  50. 

direct   pyramidal    tract    of 

Spine,  cervical  curve  of,  i.  218. 

gravidarum,  ii.  2. 

Turck,  ii.  200. 

curvature  of  cervical  portion  of, 

lateral,  i.  57. 

dura  mater  of,  ii.  192. 

i.  215. 

longitudinal,  i.  57. 

exploration  of  anterior  sur- 

Spleen, ii.  59. 

transverse,   of   fourth    ventricle 

face  while  in  position,  ii. 

function  of,  ii.  60. 

of  the  brain,  i.  50. 

196. 

hilum  of,  ii.  59. 

vascularis,  i.  74. 

fissures  of,  ii.  196. 

lymphatic  vessels  of,  ii.  60. 

Subclavian  artery,  i.  211. 

gray  commissure  of,  ii.  197. 

minute  anatomy  of,  ii.  59. 

Subcutaneous    tissue    of    the    scalp, 

in  situ,  ii.  195. 

nerves  of,  ii.  60. 

i.  7. 

lumbar  enlargement  of,  ii. 

position  of,  ii.  28. 

Subperitoneal  areolar  tissue,  ii.  17. 

196. 

Splenic  pulp,  ii.  59. 

tissue,  ii.  31. 

minute  anatomy  of,  ii.  199. 

Splenium  of  corpus  callosum,  i.  57. 

Substance  of  Schwann,  ii.  200. 

physiological  investigations 

Spot  for  reflex  contraction  of  masseter 

Substantia  gelatinosa,  ii.  198. 

of,  ii.  208. 

muscle,  i.  123. 

spongiosa,  ii.  199. 

pia  mater  of,  ii.  195. 

Stapes,  i.  67. 

Sucking  cushions,  i.  117. 

posterior  lateral  column  of 

Stenson,  duct  of,  i.  131. 

Sulcus  intermedio-posticus,  ii.  197. 

Burdach,  ii.  197. 

opening  of,  i.  149. 

Superficial  abdominal  opening,  pil- 

median column  of  Goll, 

foramen  of,  i.  147. 

lars  of,  ii.  11. 

ii.  197. 

Stephanion,  i.  6. 

Supra-orbital  artery,  i.  8. 

punctured    wounds    of,    ii. 

superior,  i.  35. 

Supra-renal  capsules,  ii.  67. 

212. 

Sterno-mastoid  muscle,  i.  206. 

minute  anatomy  of,  ii.  67. 

structure  of,  ii.  197. 

Sternum,  i.  246. 

Surface-markings  of   the  wrist  and 

of  gray  commissure,  ii. 

differences  in  the  male  and  the 

hands,  i.  406. 

199. 

female,  i.  247. 

Sustentaculum  tali,  ii.  324. 

transverse  measurements  of, 

inclination  of  middle  line  of,  i. 

fracture  of,  ii.  361. 

ii.  196. 

247. 

Suture,  coronal,  i.  2. 

sections  of,  ii.  197. 

Stomach,  arteries  of,  ii.  39. 

frontal,  i.  2. 

veins  of,  ii.  195. 

cardiac  glands  of,  ii.  38. 

interparietal,  or  sagittal,  i.  2. 

ventricle  of,  ii.  197. 

orifice  of,  ii.  22. 

lambdoid,  i.  2. 

visceral  columns  of  Clarke, 

coats  of,  ii.  37. 

Sutures,  i.  2. 

ii.  198. 

condition    of,    in    operations    of 

closure  of,  i.  3. 

when     removed    from     the 

gastrotomy,  ii.  33. 

dentate,  i.  2. 

vertebral  canal,  ii.  196. 

great  cul-de-sac  or  fundus  of,  ii. 

squamous,  i.  2. 

white  substance  of,  ii.  200. 

22. 

Sweat-glands  of  the  axilla,  i.  338. 

localization,  ii.  209. 

in  new-born  child,  ii.  24. 

Sylvius,  aqueduct  of,  i.  50. 

nerves,  ii.  203. 

lesser  cul-de-sac  of,  ii.  24. 

fissure  of,  i.  27. 

arrangement  of  anterior  di- 

lymph-path of,  ii.  39. 

*  Syme's  amputation,  ii.  361. 

visions  of,  ii.  204. 

minute  anatomy  of,  ii.  38. 

Sympathetic  nerve   in   the  neck,  i. 

distribution  of  posterior  di- 

mucous coat  of,  ii.  38. 

219. 

visions  of,  ii.  204. 

muscular  coat  of,  ii.  37. 

in  the  thorax,  i.  319. 

ganglia   on   posterior   roots 

oesophageal  orifice  of,  ii.  22. 

plexuses  at   base  of  brain, 

of,  ii.  203. 

*  operation   of  resection   of  the 

i.  24. 

levels  at  which  they  origi- 

pylorus of,  ii.  23. 

Symphysis  pubis,  ii.  103. 

nate     from     the      spinal 

peptic  glands  of,  ii.  38. 

Synovial  membrane  at  elbow-joint, 

cord,  ii.  206. 

position  of  orifices  of,  ii.  22. 

i.  365. 

minute  anatomy  of,  ii.  206. 

pyloric  glands  of,  ii.  39. 

between      the     metacarpal 

motor  fibres  of,  ii.  207. 

orifice  of,  ii.  22. 

bone   of  the  thumb   and 

roots  of,  ii.  201. 

relations  of,  ii.  22. 

the  trapezium,  i.  399. 
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Synovial  membrane   in   relation   to 

Teeth,  permanent,  i.  151. 

Thorax,  percussion  of,  i.  310. 

the  tarsal  bones,  ii.  336. 

wisdom,  i.  152. 

region  of,  i.  240. 

in  relation  to  the  tendons  of 

Tegmentum,  i.  39. 

skeleton  of,  i.  240,  247. 

the   extensor   muscles   at 

Temporal  artery,  i.  8. 

summit  of,  i.  249. 

the  ankle,  ii.  305. 

anterior  branch  of,  i.  8. 

surfaces  of,  i.  248. 

of  the  knee,  ii.  278. 

bones,  i.  7. 

variability  in  form  of,  at  differ- 

of the  piso-cuneiform  joint, 

fascia,  i.  14. 

ent  periods  of  life,  i.  248. 

i.  398. 

attachment  of,  i.  6. 

variation  of  shape  of,  i.  309. 

of  the  shoulder-joint,  i.  334. 

muscle,  i.  14. 

Thumb,  ball  of,  i.  404.     • 

of  the  wrist-joint,  i.  397. 

attachment  of,  i.  6. 

extensor  muscles  of,  i.  387. 

membranes   in    relation   to    the 

region,  i.  14. 

metacarpal  bone  of,  i.  401. 

extensor  tendons  on  the  back 

veins,  i.  9. 

movements  of,  i.  404. 

of  the  hand,  i.  408. 

Tendo  Achillis,  ii.  312. 

Thymus  gland,  i.  260. 

sacs  in  relation  to  the  anterior 

division  of,  in  fractures  of 

lymph-follicles  of,  i.  260. 

annular  ligament,  i.  413. 

the    lower    end    of    the 

probable  function  of,  i.  260. 

sheaths  in    relation  to  the  ten- 

femur, ii.  268. 

Thyroid  body,  i.  233. 

dons  of  the  fingers,  i.  413. 

oculi,  i.  82. 

arteries  of,  i.  235. 

sheaths  of  the  fingers  in  relation 

Tendon,  central,  of  the  perineum,  ii. 

colloid  substance  of,  i.  234. 

to  felon,  or  whitlow,  i.  413. 

161. 

foramen,  ii.  103. 

Synovitis  of  the  knee,  symptoms  of, 

conjoined,  ii.  86. 

isthmus  of,  i.  233. 

ii.  279. 

of  abdomen,  ii.  13,  14. 

lateral  lobes  of,  i.  233. 

of  the  knee-joint,  characteristic 

reflected,  of  Cooper,  ii.  14. 

pyramidal  or  middle  lobe  of,  i. 

swelling  of,  ii.  251. 

Tendons  about  the  ankle,  points  for 

234. 

Systole  of  the  heart,  i.  277. 

division  of,  ii.  357. 

size  of,  i.  234. 

Tenon,  capsule  of,  i.  89,  93. 

supposed  function  of,  i.  234. 

T. 

Tentorium,  i.  16. 

veins  of,  i.  235. 

Testes,  ii.  144. 

Tibia,  ii.  294. 

Tabatiere  anatomique,  i.  388. 

of  the  brain,  i.  50. 

development  of,  ii.  321. 

Table,  vitreous,  i.  15. 

Testicle,  descent  of,  ii.  89. 

fracture  of  upper  end  of,  ii.  292. 

Tables  of  the  cranial  bones,  i.  3. 

globus  major  of,  ii.  145. 

fractures  of  shaft  of,  ii.  320. 

Taeniae  coli,  ii.  45. 

minor  of,  ii.  145. 

head  of,  ii.  272. 

hippocampi,  i.  53,  57. 

hydatid  of  Morgagni,  ii.  145. 

lower  end  of,  ii.  297. 

semicircularis,  i.  53. 

lymphatic  vessels  of,  ii.  150. 

shaft  of,  ii.  295. 

Talipes  calcaneus,  ii.  356. 

minute  anatomy  of,  ii.  147. 

tuberosities  of,  ii.  273. 

equino-valgus,  ii.  357. 

nerves  of,  ii.  149. 

upper  end  of,  ii.  272. 

equino-varus,  ii.  357. 

Testicles,  ii.  144. 

Tissue,  subperitoneal  areolar,  ii.  87. 

equinus,  ii.  356. 

development  of,  in  the  foetus,  ii. 

Toes,  dorsal  aponeuroses  of,  ii.  305. 

valgus,  ii.  357. 

88. 

Tongue,  i.  161. 

varus,  ii.  356. 

Testis,  tunica  vaginalis,  ii.  91. 

dorsum  of,  i.  161. 

Tapetum,  i.  105. 

Thalamolenticular  limb,  i.  55. 

furring  of,  i.  161. 

nigrum,  i.  106. 

Theca  vertebralis,  i.  214;  ii.  192. 

hemorrhage  in  excision  of,  i.  166. 

Tarinus,  horny  band  of,  i.  54. 

Thenar  eminence,  i.  409. 

intrinsic  muscles  of,  i.  163. 

Tarsal  bones,  ii.  322. 

Thigh,  ii.  240. 

lymphatic  vessels  of,  i.  170. 

Tarsus,  ii.  322. 

*  amputations  through  the  middle 

lymphoid  tissue  of,  i.  163. 

Tartar,  i.  150. 

of,  ii.  268. 

median  septum  of,  i.  163,  166. 

Taste-buds,  i.  162. 

back  of,  ii.  262. 

root  of,  i.  161. 

Tears,  i.  83. 

cutaneous  nerves  of,  ii.  244. 

source  of  its  gustatory  function, 

Teeth,  i.  151. 

deep  fascia  of,  ii.  245. 

i.  167. 

bicuspids  or  premolars,  i.  153. 

extensor  muscles  of,  ii.  248. 

tip  of,  i.  161. 

canines,  i.  153. 

region  of,  ii.  240. 

Tongue-tie,  relief  of,  i.  162. 

development  of,  i.  151. 

shortening  of  the  limb  in  frac- 

Tonsils, i.  170. 

of  the  permanent,  i.  152. 

tures  of,  ii.  267. 

nerves  of,  i.  171. 

function  of,  i.  153. 

skin  of,  ii.  243. 

pharyngeal,  i.  173. 

germs  of  the  temporary,  i.  151. 

surface-marking  of,  ii.  243. 

relations  of,  i.  170. 

incisors,  i.  153. 

Thoracic  duct,  i.  227,  318;  ii.  81. 

vascularity  of,  i.  171. 

molars,  i.  153. 

Thorax,  apertures  of,  i.  248. 

Tooth,  body  of,  i.  153. 

peculiarities  of,  i.  155. 

base  of,  i.  249. 

cement  of,  i.  153. 

periods  of  eruption  of,  i.  152. 

landmarks  of,  i.  240. 

crown  of,  i.  153. 
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Tooth,  dentine  of,  i.  153. 

Tuber  calcanei,  ii.  323. 

Ureters,  orifices  of,  ii.  132. 

enamel  of,  i.  153. 

cinereum,  i.  38. 

Urethra,  anatomy  of,  ii.  118. 

neck  of,  i.  153. 

Tubercle,  bicipital,  i.  352. 

bulbous  portion  of,  ii.  137. 

pulp  of,  i.  153. 
Topographical  relation  of  the  corpora 

carotid,  i.  189. 
conoid,  i.  325. 

false  passages  in,  from  the  use 

of  filiform  bougies,  ii.  139. 
female,  ii.  117. 

striata  to  the  external  surface 

infra-glenoid,  i.  331. 

of  the  head,  i.  59. 

of  Lisfranc,  i.  220. 

fixed    part    of    the    male,    ii. 

survey  of  the  chest,  i.  308. 

of  Lower,  i.  279. 

137. 

Topography,  cranio-cerebral,  i.  32. 

supra-glenoid,  i.  331. 

in  the  male,  ii.  135. 

Torcular  Herophili,  i.  18. 

Tuberosity,  deltoid,  i.  335. 

membranous  portion  of,  ii.  136, 

Trabecule  testis,  ii.  147. 

Tubuli  recti,  ii.  147. 

166. 

Trachea,  i.  235,  236. 

seminiferi,  ii.  147. 

minute  anatomy  of,  ii.  139. 

arteries  of,  i.  237. 

uriniferi,  ii.  62. 

movable    part   of  the   male,    ii. 

at    the    root    of    the    neck,    i. 

Tunica  adiposa,  ii.  61. 

137. 

268. 

albuginea,  ii.  147. 

normal  position  of,  ii.  112. 

cartilaginous    rings    of,    i.    236, 

cremasterica,  ii.  13,  144. 

penile  portion  of,  ii.  137. 

237. 

Ruyschiana,  i.  97. 

prostatic  portion  of,  ii.  136. 

length   of,    and    dimensions,    i. 

vaginalis,  ii.  145. 

seat  of  organic  stricture  of,  ii. 

236. 

parietal  layer  of,  ii.  145. 

140. 

mobility  of,  i.  237. 

visceral  layer  of,  ii.  145. 

spongy  portion  of,  ii.  136. 

*  Tracheotomy,  operation  of,  i.  237- 

vaginalis  testis,  development  of, 

veins  of,  ii.  120. 

239. 

ii.  91. 

vesical  orifice  of,  ii.  133. 

Tract,  inguinal,  ii.  16,  87. 

vasculosa,  ii.  149. 

walls  of,  ii.  121. 

Tragus,  i.  61. 

Tiirck,  crossed  pyramidal  tract  of,  ii. 

in  a  case  of  the  Caesarean 

Transversalis  muscle,  ii.  13. 

201. 

operation,  ii.  121. 

Transverse  digital  furrow  of  the  foot, 

direct    pyramidal    tract    of,    ii. 

Uterus,  arteries  of,  ii.  120. 

ii.  347. 

200. 

broad  ligaments  of,  ii.  32. 

*  Trephining,  operation  of,  in  rela- 

Tympanic cavity,  i.  65. 

cavity  of,  ii.  119. 

tion  to  the  Assures  of  the  brain, 

Tympanum,    or    middle    ear,    i.   60, 

changes  in,  at  puberty,  ii.  121. 

i.  37. 

65. 

of,  in  pregnancy,  ii.  121. 

Triangle,  inferior  carotid,  i.  201. 

arteries  of,  i.  71. 

in  old  age,  ii.  123. 

intermuscular,  of  the  perineum, 

veins  of,  i.  71. 

in  the  young  child,  ii.  121. 

ii.  163. 

walls  of,  i.  67. 

lymphatic  vessels  of,  ii.  120. 

occipital,  i.  206. 

masculinus,  ii.  136. 

of  Hesselbach,  ii.  93. 

Utricle,  i.  72,  75. 

of  Petit,  ii.  9,  177,215. 

u. 

Utriculus,  ii.  136. 

of  Scarpa,  ii.  247,  254. 

Uvea,  i.  100. 

posterior  scapular,  ii.  176. 

Ulna,  head  of,  i.  375. 

Uvula,  i.  157. 

submaxillary,    or    digastric,    i. 

interosseous  edge  of,  i.  375. 

vesicae,  ii.  133. 

199. 

ossification  of,  i.  396. 

sub-oceipital,  i.  213. 

shaft  of,  i.  373. 

" 

sub-scapular,  i.  342. 

styloid  process  of,  i.  375. 

V. 

superior  carotid,  i.  201, 

Ulnar  artery,  i.  391. 

supra-clavicular,  or  subclavian, 

branches  of,  in  the  forearm, 

Vagina,  ii.  117. 

i.  207. 

i.  391. 

orifice  of,  ii.  171. 

Triangles  of  the  neck,  i.  198. 

line    of    reference    for,    i. 

relation  of,  to  the  anterior  wall 

Triangular  fibro-cartilage,  i.  397. 

393. 

of  the  rectum,  ii.  1 18. 

ligament  of  the  perineal  region, 

Umbilicus,  ii.  2. 

rugae  of,  ii.  117. 

ii.  165. 

congenital  fistula  at,  ii.  3. 

Vaginal  bulbs,  ii.  172. 

Tricuspid  valve,  i.  307. 

of   the   membrana    tympani,    i. 

Vagus  nerve,  i.  43. 

Trifacial  nerves,  origin  of,  i.  40. 

65. 

Vallecula,  i.  27,  38. 

Trigonum  vesicae,  ii.  132. 

position  of,  ii.  4. 

Valve  or  valves : 

Trochanter,  greater,  ii.  229. 

Ungual  phalanges,  i.  401. 

aortic  semilunar,  location  of,  i. 

lesser,  ii.  230. 

Urachus,  ii.  3. 

311. 

Trochlea,  i.  91. 

Ureters,  ii.  65. 

auriculo-ventricular,  flaps  of,  i. 

Trochlear  nerves,  origin  of,  i.  40. 

coats  of,  ii.  65. 

281. 

Truncus  lymphaticus  lumbalis,  right 

course  of,  ii.  133. 

bicuspid,  or  mitral,  i.  283. 

and  left,  ii.  80. 

in  the  female,  ii.  65.                        | 

coronary,  i.  277. 
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Valve  or  valves : 

Eustachian,  i.  303. 
ileo-csBcal,  ii.  27,  45. 

development  of,  ii.  30. 
ileo-colic,  ii.  45. 
mitral,  i.  308. 

location  of,  i.  311. 
of  Hasner,  i.  113. 
of  Heister,  ii.  56. 
of  Houston,  ii.  46. 
of  Thebesius,  i.  279. 
of   tributary   vein    to    axillary 

vein,  i.  344. 
of  Vieuasens,  i.  40,  49. 
semilunar,  of  aorta,  i.  284. 

of    pulmonary    arteries,    i. 
282. 
location  of,  i.  311. 
tricuspid,  i.  279. 

location  of,  i.  311. 
safety  arrangement  of  third 
flap  of,  i.  307. 
Valvulse  conniventea,  ii.  40. 

Morgagni,  ii.  47. 
Varicocele,  ii.  149. 

causes  of,  ii.  149. 
Varolii,  pons,  i.  46. 
Vas  aberrans,  i.  352,  355;  ii.  148. 
deferens,  ii.  88,  148,  150. 
ampulla  of,  ii.  150. 
artery  of,  ii.  150. 
spirale,  i.  74. 
Vasa  efferentia,  ii.  147. 
intestini  tenuis,  ii.  21. 
vasorum,  i.  299. 
Vascular  circle  of  the  lips,  i.  124. 
Araso-constrictor  nerves,  i.  300. 
Vaso-dilator  nerves,  i.  300. 
Vaso -motor  nerves,  i.  299, 
Vein  or  veins: 

angular,  i.  125. 
anomalies  of,  i.  296. 
anterior  jugular,  i.  192. 

median,  i.  268. 
auditory,  i.  78. 
axillary,  i.  344. 

influence  of   costo-coracoid 

membrane  upon,  i.  344. 
relation  of,  to   axillary  ar- 
tery, in  different  positions 
of  the  arm,  i.  344. 
tributaries  of,  i.  344. 
basilic,  i.  351. 
brachial,  i.  369. 
brachio-cephalic,  i.  222. 
bronchial,  i.  271. 
cardiac,  i.  277. 
cavernous  plexus  of,  i.  19. 
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Vein  or  veins : 

Vein  or  veins : 

cephalic,  i.  349.    . 

larger  posterior  ulnar,  i.  377. 

cervico-dorsal  spinal,  i.  213.    s 

lateral,  of  the  abdominal  wall, 

circumflex,  i.  344. 

ii.  6. 

coats  of,  i.  297. 

left  gastro-epiploic,  ii.  54. 

common  femoral,  in  Scarpa's  tri- 

innominate, i.  288. 

angle,  ii.  254. 

spermatic,  ii.  64,  72. 

gluteal,  ii.  223. 

lingual,  i.  167,  203. 

jugular,  i.  203,  225. 

lumbar,  ii.  73. 

communication  of,  i.  296. 

mastoid,  i.  9. 

coronary,  i.  276. 

median  basilic,  i.  36S. 

course  of,  in  various  localities, 

*  with  reference  to  vene- 

i. 296. 

section,  i.  368. 

deep  facial,  i.  125. 

cephalic,  i.  368. 

radial,  i.  389. 

mediastinal,  i.  223. 

diploic,  i.  15. 

meningo-rhachidian,  ii.  192. 

dorsal,  of  the  penis,  ii.  142. 

mesenteric,  ii.  54. 

efferent,  of  the  kidney,  ii.  64. 

middle  haemorrhoidal,  ii,  47. 

emissary,  i.  9. 

thyroid,  i.  203. 

ethmoidal,  i.  115. 

nasal,  i.  110. 

external  iliac,  ii.  75. 

peculiarity   of,  in  children. 

jugular,  i.  191. 

i.  115. 

valves  of,  i.  192. 

obliterated  umbilical,  ii.  52. 

extra-spinal,  ii.  180. 

occipital,  i.  9,  192,  203. 

facial,  i.  125,  199,  203. 

oesophageal,  i.  317. 

femoral,  tributaries  of,  ii.  257. 

of  the  bladder,  ii.  133. 

within    Hunter's   canal,    ii. 

of  the  breast,  i.  250. 

257. 

of  the  choroid  coat,  i.  97. 

frontal,  i.  9. 

of  the  colon,  ii.  47. 

hepatic,  i.  304. 

of  the  dura  mater,  i.  18. 

inferior  hasmorrhoidal,  ii.  47. 

of  the  forearm,  i.  377. 

plexus  of,  ii.  129. 

*  importance  of  recognition 

thyroid,  i.  235,  239. 

of,  in  the  application  of 

infra-orbital,  i.  145. 

bandaging,  i.  378. 

innominate,  relative  position  of, 

of  the  gray  commissure  of  the 

i.  222. 

spinal  cord,  ii.  203. 

valves  of,  i.  223. 

of  the  larynx,  i.  179,184. 

internal  iliac,  ii.  129. 

of  the  nasal  cavities,  i.  115. 

jugular,  i.  134,  203. 

of  the  pelvis,  ii.  156. 

mammary,  i.  223,  259. 

of  the  pinna,  i.  63. 

maxillary,  i.  141,  192. 

of  the  prostate  gland,  ii,  135. 

or  long  saphenous,  ii.  244. 

of  the  scalp,  i.  9. 

saphenous,  ii.  95. 

of  the  small  intestine,  ii.  44. 

at  the  ankle   in  vene- 

of the  spinal  cord,  ii.  195. 

section,  ii.  302. 

of  the  tympanum,  i.  71. 

at  the  knee,  ii.  283. 

ophthalmic,  i.  95. 

in  relation  to  the  ten- 

ovarian, ii.  125. 

don  of  the  sartorius 

pancreatic,  ii.  57. 

muscle,  ii.  247. 

peculiarities  of,  in  certain  organs, 

in  the  leg,  ii.  301. 

i.  296. 

interpyramidal,  of  the   kidney, 

pharyngeal,  i.  203. 

ii.  64. 

plexus  of,  i.  175. 

intralobular,  ii.  54. 

at  the  root  of  the  neck, 

intrapyramidal,   of  the   kidney, 

i.  223. 

ii.  64. 

popliteal,  ii.  289. 

intra-spinal,  ii.  180. 

walls  of,  ii.  289. 

larger  posterior  superficial  ulnar, 

portal,  i.  304;  ii.  54. 

i.  408. 

posterior  auricular,  i.  9,  192. 
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Vein  or  veins : 

Vein  or  veins : 

Ventricle  of  corpus  callosum,  i.  58. 

posterior  superficial,  of  the  thigh, 

thymic,  i.  223. 

of  the  spinal  cord,  ii.  197. 

ii.  262. 

tonsillar,  i.  171. 

right,  of  the  heart,  i.  279. 

tibial,  ii.  317. 

transversalis  colli,  i.  206,  233. 

walls  of,  i.  278. 

profunda,  ii.  261. 

transverse  facial,  i.  192. 

third,  of  the  brain,  i.  51. 

pudic,  ii.  167,  228. 

umbilical,  i.  303. 

Vermiform  appendix,  ii.  27. 

pulmonary,  i.  270,  290. 

valves  of,  i.  297. 

process,  ii.  27. 

in  relation  to  the  pulmonary 

varicose,  of  the  leg,  ii.  302. 

of  the  cerebellum,  i.  47. 

arteries,  i.  269,  290. 

causes  of,  ii.  302. 

Vermis,  inferior,  i.  47. 

openings  of,  i.  283. 

vertebral,  i.  215,  233. 

superior,  i.  47. 

ranine,  i.  167. 

vesical   prostatic   plexus   of,   ii. 

Vertebra  or  vertebra : 

relative   position   to   the    main 

128. 

anatomy  of,  ii.  181. 
axis,  ii.  184. 

trunks  of  the  arteries,  i.  298. 

vesico-uterine  plexus  of,  ii.  128. 

renal,  i.  222  ;  ii.  64. 

Velum  interpositum,  i.  23,  51. 

cervical,  ii.  181,  182. 

valves  of,  ii.  64. 

pendulum  palati,  i.  157. 

peculiarities  of,  ii.  182. 

right  spermatio,  ii.  72. 

Vena  anastomotica,  i.  368. 

dorsal  or  thoracic,  i.  248,  249; 

sacra  media,  ii.  73. 

azygos  major,  i.  267,  319. 

ii.  181. 

scapular,  i.  342. 

minor,  i.  319. 

peculiarities  of,  ii.  184. 

sciatic,  ii.  227. 

cava  inferior,  ii.  77. 

false,  or  fixed,  ii.  180. 

short  saphenous,  ii.  285. 

opening  of,  i.  278. 

lumbar,  ii.  181. 

of  the  leg,  ii.  302. 

tributaries  of,  ii.  77. 

peculiarities  of,  ii.  185. 

small  superficial  anterior  ulnar, 

superior,  i.  222,  287. 

ossification  of,  ii.  187. 

i.  377,  408. 

opening  of,  i.  278. 

prominens,  i.  189 ;  ii.  184. 

spermatic,  ii.  88,  149. 

cephalica  pollicis,  i.  408. 

sacral,  ii.  107. 

spinal,  ii.  203. 

salvatella,  i.  408. 

true,  or  movable,  ii.  180. 

absence    of    valves    in,    ii. 

Vends  basis  vertebrarum,  ii.  181, 192. 

Vertebral  column,  curvatures  of,  ii. 

192. 

breves,  ii.  54. 

189. 

plexus  of,  ii.  191. 

comites,  i.  292,  296. 

deformities  of,  ii.  190. 

splenic,  ii.  60. 

of  anterior  tibial  artery,  ii. 

in  the  infant,  ii.  189. 

structure  of  walls  of,  i.  297. 

308. 

length  of,  ii.  189. 

subclavian,  i.  221. 

of  brachial  artery,  i.  357. 

weakest  part  of,  ii.  191. 

right  and  left,  i.  229. 

of  dorsalis  pedis  artery,  ii. 

Veru  montanum,  ii.  136. 

sublobular,  ii.  54. 

344. 

Vesical  arteries,  ii.  133. 

submaxillary,  i.  192,  199. 

of  epigastric  artery,  ii.  88. 

triangle,  ii.  132. 

sub-scapular,  i.  344. 

of  great  meningeal   artery, 

Vesiculge  seminales,  ii.  150. 

superficial  and  deep,  i.  296. 

i.  17. 

Vessels,  axillary,  sheath  of,  i.  255. 

at  the  bend  of   the  elbow, 

of    interosseous    artery,    i. 

carotid,  sheath  of,  i.  225. 

i.  367. 

392. 

position  of,  i.  225. 

at  the  wrist,  i.  407. 

of  plantar  arteries,  ii.  354. 

femoral,  sheath  of,  ii.  97. 

communicating,  i.  378. 

of  radial  artery,  i.  389. 

palatine,  i.  147. 

in    front    of   the    knee,    ii. 

of    superficial    cervical   ar- 

posterior dental,  i.  145. 

284. 

tery,  i.  233. 

supra-scapular,  i.  330. 

median,  i.  377. 

of  ulnar  artery,  i.  392. 

Vestibule  of  the  mouth,  i.  149. 

of  the  groin,  ii.  84. 

Galeni,  i.  52. 

of  the  tympanum,  i.  66. 

of  the  hand,  i.  408. 

cordis,  i.  279. 

Vibrissas,  i.  111. 

of  the  knee,  ii.  283. 

innominatae,  i.  222. 

Vidian  nerve,  i.  142. 

over  the  front  of  the  ab- 

portse, ii.  54. 

Vieussens,  valve  of,  i.  49. 

domen,  ii.  6. 

vorticosse,  i.  97. 

Villi  of  the  small  intestine,  ii.  41. 

radial,  i.  377. 

Venosus  ductus,  i.  304. 

Vincula  above  the  knuckle-joints,  i. 

sural,  ii.  285. 

Venous  arch  upon  the  dorsum  of  the 

386. 

superior  haemorrhoidal,  ii.  47. 

foot,  ii.  341. 

Virchow,  neuroglia  of,  ii.  199. 

middle,    and   inferior    thy- 

Ventricle, fifth,  of  the  brain,  i.  53. 

Viscera,  abdominal,  development  of, 

roid,  i.  235. 

fourth,  of  the  brain,  i.  49. 

ii.  28. 

thyroid,  i.  203. 

lateral,  of  the  brain,  i.  53. 

Vitreous  body,  i.  103. 

supra-renal,  ii.  68. 

position  of,  i.  60. 

Vocal  cord,  false,  i.  178. 

supra-scapular,  i.  229. 

left,  of  the  heart,  i.  283. 

true,  i.  178. 

systemic,  i.  296. 

walls  of,  i.  283. 

Voice,  change  of,  i.  183. 

temporal,  i.  9.                                 j 

of  Arantius,  i.  50. 

Vulva,  ii.  169. 

414 


w. 


Wormian  bones,  i.  5. 
Wounds  of  the  plantar  arteries,  ii. 
355. 

*  of  the  palm,  i.  415. 
Wrisberg's  nerve,  i.  360. 
Wrist,  or  carpus,  i.  396. 

region  of,  i.  396. 

surface-markings  of,  i.  406. 


GENERAL  INDEX. 

Wrist-joint,  i.  397. 

movements  of,  i.  398. 

synovial  membrane  of,  i.  397. 
Wry-neck,  i.  198,  208. 


X. 


Xiphoid  appendix,  i.  246. 


Y. 

Yellow  spot  of  the  retina,  i.  105. 


Z. 

Zinn,  ligament  of,  i.  89. 
Zone  of  Zinn,  i.  99,  103. 
Zygoma,  i.  138. 


THE   END. 
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